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TO THE MEMBERS OF THE 


| AMERICAN GAS-LIGHT ASSOCIATION. 





OFEICE OF THE AMERICAN / 

Gas-LiagHT ASSOCIATION, | 

117 Broapway, New Yorg, Aug. 31, 1876. 
The Fourth Annual Meeting of the AMERICAN 
Gas-Lianut AssocraTIon will be held in the city of 
New York on the third Wednesday of October 

(the 18th) 1876. 
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ATION. 





As will be seen by the notice published above, 
the call is out for the Fourth Annual Meeting of 
this Association, and it is to be hoped that the at- 
tendance will be full, and that the best men in 
the business will tlfis year make a special effort to 
be present, and not only that—but to take a part 
in the proceedings. 

Of the importance of these meetings, if they are 
conducted in accordance with the spirit of the 
constitution of the organization, it would seem 
almost unnecessary to speak; yet it cannot be 
overestimated, and it behooves all interested in 
the true progress of the Science of Gas Making 
to do their part towards making the next meeting 
of a somewhat different character from former 
ones. If the proper course is pursued the bene- 
fits to be derived will be not only immediate, but 
will have much influence on the future of the 
Association and the business interests that it rep- 
resents. 

At the Fifteenth Annual Meeting of the North 
British Association, held in Edinburgh, last July, 
the President, in his opening address, after giv- 
ing a concise history of the organization and pro- 
gress of that Society, said— 

‘*Tt is not too much to say that the gentlemen 
who proposed these Associations, and carried out 
their union, could hardly have imagined that the 
united Association would have risen to the im- 
portance it has, or that it would have given birth 
to so many others—in all parts of the country,on 
the Continent, and in America—having the same 
objects in view, viz.: the advancement of the sci- 
ence of gas manufacture.” 

The North British is the oldest, and we quote 
the above to show that the doings of the younger 
branches are watched and recognized by the pa- 
rent Association. It behooves us for our own 








credit, if for nothing else, to put our ‘‘ best foot 


‘ 








forward,” and to show the world that ye are wor- 
thy of our parentage. 

Mr. Stewart, the President, further says— 

‘*‘When one looks back even only as far as 1862, 
and observes the advance that the manufacture of 
gas has made, not so much in any radical changes 
in the process of manufacture, but in the amount 
of scientific knowledge that is now applied to it, 
and the dispersion of many crude and imperfect 
notions which only led men to dogmatize, and 
think no one could be right but themselves, and 
the great reserve that even then prevailed as to 
what each did, and compare that with the free 
exchange of opinion, the open manner in which 
all new inventions are brought forward for exam- 
ination, and the scientific care and watchfulness 
that are applied to every department of manufac- 
ture, he must at once recognize a great change 
for the better ; and I think it cannot be denied, 
or be a matter of doubt, that this improved state 
of affairs has been the result of the labors of this 
and kindred Associations. That the future of 
this and similar Associations will not be one of 
retrogression is certain, from the great mental ac- 
tivity now given to every department of gas man- 
ufacture. For instance, the careful attention 
shown in the analyzing of coals; the desire to 
ameliorate or lessen the manual labor in retort- 
houses ; or to curtail the waste of gas in charging 
retorts, by the invention of retort-charging ma- 
chinery and self-closing lids; the eliminating 
from the tar of all its permanent illuminating con- 
stituents ; the introduction of exhausting by the 
direct action of steam, without the use of expen- 
sive machinery ; the attention given to the reduc- 
tion of labor and cost in purification by the in- 
troduction of a continuous process ; the more 
elaborate utilization of the residual products ; the 
control of the distribution of the gas by the intro- 
duction of governors constructed upon improved 
principles ; and the improvement in many details 
of minor parts of gas apparatus, having in view 
economy in the manufacture. But in the future, 
as in the past, our efforts must still be directed 
to the economy of labor, the economy of fuel, the 
converting of all our impurities and waste product 
into saleable manufactures, by which the item of 
purification will cease to be one of cost, but be- 
come an item of profit.” 

Here we have the testimony of one long con- 
nected with the oldest Association in Great Brit- 
ain as to the value of these meetings, and we 
may refer to one point alluded to, for it appears 
to be the vital one after all, and that is ‘‘the 
great reserve that prevailed as to what each did,” 
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or not, one thing is certain—that it must be first 
known exactly what each is doing. 

It is only by comparison of results that any 
correct conclusions can be drawn, and what is 
needed most is some form of REPORT OF WORK- 
ines by which such items as can be given may be 
brought together and tabulated, so that a glance 
will show just what progress is being made from 
year to year. This matter has been referred to 
before in these columns, and it is to be hoped 
that the next meeting will adopt some course to 
secure this all-important starting point. 

Having done this, the forms may be sent to 
each company to be filled up and returned to the 
proper officer for compilation and distribution to 
the companies again. 

Another thing naturally suggests itself, and 
that is that, as far as possible, the business of 
the meeting should be arranged upon some basis 
so that there would be a definite programme es* 
tablished that all would understand. One trouble 
at previous meetings seems to have been that 
they have, to a certain extent, arranged them- 
and the discussions have been of rather a 
‘‘hap hazard” nature. A certain number of sub- 
jects should be presented fcr discussion, and time 
allotted to each, according to their importance, a 
reasonable amount of time being reserved for 


selves ; 


miscellaneous subjects that may present them- 
selves at the time. In sbort, the meeting, in or- 
der to result in the most benefit possible, should 
be conducted systematically and in a business- 
like manner. It is not the place to ‘‘ grind axes,” 
but to give and receive instruction that shall re- 
sult in enabling the members to advance the sci- 
entific and practical interest of gas manufacture. 





THE SEMI-ANNUAL MEETING OF THE 
NEW ENGLAND ASSOCIATION 
OF GAS ENGINEERS. 





The New England Association of Gas Engineers 
held their semi-annual meeting at Portsmouth, 
New Hampshire, on the 15th and 16th of August. 
It is the design of the Directors of the Associa- 
tion to make the summer meeting more of a so- 
cial than a business gathering, and as such the 
one held last week was a decided success, The 
Association were peculiarly fortunate in their se- 
lection of a place of meeting, for it combined 
many things essential to the comfort and enjoy- 
ment of themembers. In the first place—a most 
excellent hotel, the Rockingham, kept by a most 
excellent landlord, Mr. 8. W. Hilton, by whom 
everything was done for the entertainment and 
comfort of his guests. In the second place—the 
quiet respectability of the town seemed to im- 
press itself upon all and, in addition, the cool sea 
breezes served to refresh every one who was able 
to escape from the heat and smoke of his works 
to spend a few hours with his fellows in business, 
and to become better acquainted each with the 
other. 

A business meeting was held on the first day, 
during which some very interesting and instruc- 
tive remarks were made by Mr. Price, Pres- 
ident of the Cleveland Gas Company. Many val- 
uable facts were brought out in the informal dis- 
cussion of various matters of interest to those 
present. On the second day an excursion was 
made to the ‘‘ Isles of Shoals,” and after return- 
ing from this the company sat down to a splendid 
banquet prepared by the host. 

Many pleasant things were said, and the whole 
affair passed off in a most satisfactory manner. 
It has been urged by some that the semi-annual 
meeting of the Society was of little use, but every 
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|seen the error of this idea. The relaxation and 
benefit derived from getting away from one’s own 
shop, and meeting others and comparing notes, 


| is of itself enough to repay all who attend. 


The greatest want that manifests itself in all 
these meetings, is a systematic system of reports 
of operations, by which it can{be seen at a glance 
just what is being done at different works as re- 
gards yield, illuminating power, purification, 
coke used in furnaces, coke sold, residual pro- 
ducts, ete., ete. 

It is to be hoped that at no distant day some 
form of report may be devised that all will be 
willing to adopt, and fill out each year, similar to 
those used abroad, so that tabulated facts may be 
collected, and points where improvements may 
be made will suggest themselves readily. 

It is only by comparisons like this that one’s ac- 
tual workings can be determined. What would 
have been considered, for instance, ‘a few years ago 
a good yield would now be looked upon as a poor 
one. 

The benefits to be derived from these Associa- 
tions, when they are properly conducted for the 
purposes for which they are organized, are incal- 
culable ; and it is to be hoped that others will be 
formed in the different parts of our country so 
that their benefits may be extended. 





A CORRECTION. 
a 

The London Journal of August 8th publishes 
a letter from Mr. Mann, referring to some retort 
settings used in some works in this country, and, 
inadvertently no doubt; speaks of Mr. Stanley, 
the inventor of the Stanley Main, as the engineer 
of the New York Gas Company. 

Mr. Charles C. Mowton is, and has been for 
years, since the death of his father, the incum- 
bent of that responsible position : and, doubtless, 
no one will be more happy than Mr. Mann to 
make the due correction as soon as he is aware of 
the error in his statement. 








British Association of Gas Engineers. 
{From Report in London “ Journal of Gas-Lighting.”’| 





Mr. F. W. Fison, of Ilkley, read the following 

paper on— 
A NEW SELF-REGULATING 
APPARATUS, 


EXHAUSTING 


In all large gas works the exhauster is consid- 
ered as necessary a part of the plant as any other 
portion of the apparatus required for the manu- 
facture of coal-gas ; it is, therefore, unnecessary 
for me to enter into the great advantages that 
gas works which possess an exhauster have over 
those which do not. 

The power required to drive an exhauster, re 
latively to the make of gas, is not great, and a 
small steam-engine is almost universally employ 
ed, This, however, necessitates a boiler, and 
constant attention is required, day and night, to 
keep up the steam pressure. It, therefore, re- 
sults that in gas works of any but large size, an 
exhauster is but rarely met with, on account, not 
so much of the first outlay, as of the skilled la- 
bor aftewards required for it, and the constant 
attention which is necessary to keep up the steam 
in the boiler day and night. 

The exhausting apparatus which I am about to 
describe has been designed with the view of ob- 
viating these difficulties, by dispensing, in the 
first place, with the steam engine and boiler ; and 
secondly, by requiring but little attention, by 
reason of its being self-regulating. In fact, while 
being applicable to the largest works, it will meet 
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In order to know whether progress is being made | one who was present at this meeting must have | the want which has been long felt by managers of 


works of a moderate size. 

The power I make use of to drive the machine 
is Otto and Langen’s atmospheric gas engine, 
made by Crossley Brothers, of Manchester, a mo- 
tive power which has now come into very general 
use, The exhauster itself may be any one of the 
pumps in ordinary use, either reciprocating or 
rotary ; in my own case the exhauster is of Beale’s 
pattern, made by Gwynne and‘Co., Essex Street, 
Strand. But I would have it borne in mind that 
the arrangement is equally suited to any form of 
exhauster. 

In the usual form of self-regulating exhauster 
driven by steam engine, the rate of flow of gas is 
regulated by a throttle-valve on the steam-supply 
pipe moved by a governor connected with the gas. 
The gas-engine, however, runs at a constant 
speed, unaffected by the quantity of gas supplied 
to it; or, in other words, the regulation of the 
gas supply to the engine would not affect the 
speed of the exhauster. It is, therefore, neces- 
sary to convert this constant speed of the motor 
power into the ever-varying speed of the exhaust- 
er consequent upon the rate of ‘‘make” of the 
gas. This is effected in the following manner :— 

Between the engine and exhauster is inserted a 
pair of what are commonly called ‘ speed cones,” 
and the rate at which the exhauster runs is de- 
pendent upon the position of the belt on the 
cones. Between these cones, and parallel to their 
axes, is a screw carrying a nut, upon which is 
fixed the guide-hook for the drawing-belt, sc that 
the rotation of the screw to the right or left (by 
altering the position of the belt) increases or de- 
creases the speed of the exhauster ; it is by means 
of this screw that the regulator indirectly acts. 
Upon one end of the screw is fastened a large 
friction-wheel, with a V groove cut into its rim. 
Immediately above it are two small friction- 
wheels, with edges turned to fit the V groove of 
the large wheel. These two wheels are carried on 
a lever turning upon a stud at its centre, and are 
so placed that when the lever is horizontal, both 
wheels, though close to it, are free from touching 
the large friction-wheel at the end of the screw; 
when, however, either end of the lever is depress- 
ed, the corresponding wheel is pressed into the 
large friction-wheel. These two small friction- 
wheels are connected with the driving cone by 
means of a belt and gearing, and they revolve in 
opposite directions ; in short, when one end of 
this lever is depressed, rotation from right to left 
is communicated to the large friction-wheel, and 
consequently to the screw and belt guide, and 
when the same end of the lever is raised, rotation 
is communicated in the opposite direction. The 
small friction-wheels can be set so close to the 
large wheel, that a motion of less than half an 
inch, up or down, of the end of the lever, serves 
to put the screw in rotation in opposite directions 
respectively. We have thus arrived at a means 
whereby a very small movement of the lever can 
cause the speed of the exhauster to be increased 
or diminished. It is upon this lever that the reg- 
ulator or governor in connection with the gas on 
the retort side of the exhauster directly acts. This 
regulator, for altering the speed of exhauster ac- 
cording as more or less gas is being made, consists 
of a modified form of governor, in which care is 
taken to reduce the friction of the working parts 
as much as possible. The diameter of the bell of 
the regulator is 24 inches ; upon a bell of this 
size a difference of gas pressure of 1-20th of an 
inch of water (that is half a ‘‘ tenth”) exercises 
a force, upwards or downwards, of about three- 


quarters of a pound weight. Therefore, as the 
moving friction of the regulator is much reduc ed 
by its construction, and as the friction-wheels re- 
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quire but little pressure (5 or 6 ounces at the end 
of the lever being sufficient) to cause them to act 
on the large wheel, a difference of half a ‘‘tenth”’ | 
in the pressure of the gas is quite suflicient to 
cause the speed of the exhauster to be altered. A 
contrivance is added to the regulator to prevent | 
it being unduly sensitive, or, to describe it more | 
clearly, to prevent the exhauster “racing ”’—that 
is, pumping too fast and too slowly alternately. 

In conclusion, the working of this machine is 
most satisfactory. It keeps, without requiring 
any attention, the pressure of the gas in the re- 
torts within a limit of a ‘‘tenth” of water. Its 
working is very economical, and it can be started 
and stopped ata moment’s notice without any 
previous preparation. 

Mr. Mead, of Reigate, expressed the satisfac- 
tion he felt in listening to the paper, and with the 
evident attention and careful study which the au- 


may sometimes be desired, in particular cireum- 


| phocyanides. 


| to the ordinary test apparatus. 


stances, to test for other substances, such as ecar- 
‘sarbon disulphide, acety 


| 


bonie oxide, oxygen, 
lene aud heavy hydrocarbons generally, and sul- | 
Tn some cases, such as in examin- | 
ation for carbonic oxide, oxygen, or heavy hydro- 
carbons, it is, as a rule, not possible to make a 
purely qualitative test, as the presence of either 
of these substances is usually ascertained by ob- 
serving the diminution in volume suffered by a 
measured quantity of the gas under the action of 
special reagents, and it is for this reason that a 
Cooper’s tube is always an indispensable addition 
We shall now de- 


|tail, successively, the more usual methods of 


testing for the presence or absence in gas of the 
various substances which have been enumerated, 

Carbonis Acid.—The qualitative test for the 
presence of this substance in gas is invariably a 





thor had paid to the subject dealt with. In the 
first place he took caie in balancing his governor, 


by mounting his bearings on a knife-edge to save | 


friction : in the next place he availed himself of 
the cone adjustment ; then he devised a most in- 
genious means of frictiou-pulleys, by which he 


brought the cones into exercise when necessary. | 


There was nothing to get out of order in the ap- 
paratus; it was simple in itself, and he (Mr. 


Mead) would undertake to say it was most effi- | 


cient for the purpose its inventor designed it. 

Mr. D. Bruce Peebles, of Edinburgh, said 
some three or four years ago he had the pleasure 
of being introduced to Otto and Langen’s gas 
engine. It was employed by a friend of his, in 
Glasgow, to drive a lithographic press by, and he 
was much interested in witnessing its action. 
What he paid particular attention to was, first, as 
to its economy, and secondly, as to its efficiency 
in maintaining a constant power. He sent a me- 
ter to the place for the purpose of ascertaining 
what was the expense of working the engine. It 
was a half-horse power engine, and he found that 
the cost of working it was 1}d. per hour for Glas- 
gow gas. The idea of employing such engines 
for working gas-exhausters was a most important 
and interesting thing for gas managers. The 
point had been established that the engine would 
supply a power to be depended upon, and next 
that it gave very little trouble, and was a very 
small expense. He had every reason to think 
that it would prove a very efficient instrument. 

Mr. Fison said the fact of this engine having 
been in use four years enabled him to say that it 
was now 30 per cent. better than it was at the 
time it was made. He should be very glad if any 
one would try this arrangement on a large scale, 
as he had neither time nor opportunity to intro- 
duce it himself. 





Qualitative Analysis of Coal Gas. 


——___—_—— -_ 


The examination of coal gas for the presence or 
absence of the various compounds generally found 
in the purified and unpurified material is, in most 
cases a matter of comparative simplicity, and itis 
only under circumstances where it is necessary to 
make a quantitative examination that any great 
amount of manipulative skill is necessary. With 
a comparatively few test solutions, some test pa- 
pers, beaker glasses, and a Cooper’s tube, or an 


ordinary eudiometer tube, the gas manager is in | 


a position to apply all necessary tests to either 
pure or impure gas. The compounds for the 
presence of which it is generally necessary to test 
are comparatively few in number, and the method 
of testing extremely simple. Of these compounds 
the most important are carbonic acid, sulphuret- 
ted hydrogen, and ammonia. 


Besides these it 


clear solution of caustic lime, obtained by agitat- 


ing some lime in a bottle with a quantity of dis- 
tilled water. The water takes up a certain quan- 
tity of the lime (1-778th by weight), and, after 
the excess of lime has settled, the clear superna- 
| tant liquid is ready for use as required. In use, 
| a quantity of the lime water is poured into a clean | 
glass, and the gas to be tested is then allowed to | 
| bubble through the liquid for several minutes, | 
when, if carbonic acid is present, a milkiness will | 
be produced, the liquid becoming eventually more | 
or less opaque in proportion to the amount of | 
carbonic acid present. In applying the test, it 
is desirable not to pass more gas than is neces- 
sary, as ‘he precipitate of carbonate of lime is, to 


| 
| 
} 
| 
| 


a certain extent, soluble in an excess of carbonic 
acid, and the test liquid, after becoming turbid, 
may subsequently become partially clear again, 
and thus, perhaps, give rise to an erroneous esti- 


the gas. 

Sulphuretted Hydrogen.—The usual test for 
presence of sulphuretted hydrogen is by means of 
strips of bibulous paper, moistened with a solution 
of lead acetate (sugar of lead). Under theaction of 
sulphuretted hydrogen the paper becomes more 
or less rapidly blackened, whilst with perfectly 
pure coal gas no discoloration occurs, In applying 
the test, a jet of the gas is either allowed to im- 
pinge on the test-paper for a few minutes, or, if 
& more severe test be considered necessary, the 
moistened test-papers are suspended in a bell- 
glass apparatus, through which a continuous cur- 
rent of gas may be passed as long as may be de- 
sired. 

Ammonia.—Moistened turmeric, or reddened 
litmus paper, may either be used as a test for am- 
monia, the former becoming brown, and the lat- 
ter blue, under the influence of coal gas contain- 
ing this impurity. This test may also be applied 
in an apparatus similar to that used for sulphu- 
retted hydrogen, and the gas passed continuously 
as long as is necessary. A far more delicate 
means of detecting ammonia is by the use of the 
Nessler test. If the gas be allowed to pass for a 
short time through pure distilled water, and a lit- 
tle of the test subsequently added, a brown color- 





event of ammonia being present. 


Carbonic Oxide.—In order to test for the pres- 
|ence of carbonic oxide, it is necessary to fill a 
Cooper’s tube with the gas to be examined. Any 
carbonic acid present must then be removed by 


agitating the gas with a little potash solution, and | 


the latter being displaced by clean water, an ex- 


is added, and the whole agitated. The copper 
solution being displaced by clean water, the gas 
is again shaken up, with a little potash solution 





mate of the proportion of carbonic acid present in | 


| 
| 


ation, more or less intense, is produced in the | 


cess of a strong solution of subchloride of copper | 


to remove any fumes of hydrochloric acid. Any 
diminution in volume which the gas has suffered 
under the action of the subchloride of copper is 
due to carbonic oxide. It may, however, be stated 
that the test is far from satisfactory. 
Oxygen.—The most convenient absorbent of 
oxygen is the alkaline pyrogallate of potash. The 


| Cooper’s tube is filled with gas, any carbonic acid 


removed by treatment with potash solution as be- 
fore, and a small quantity of pyrogallic acid then 
added, and the whole agitated. Any oxygen pres: 
ent is then absorbed, the solution of the alkaline 
pyrogallate at the same time assuming a deep 
brown color. 

Carbon Disulphide.—The presence of this sub- 
stance in gas is generally proved by the produc- 
tion of sulphurous and sulphuric acids by the 
combustion of 
carbon disulphide is to pass the gas through a 


the gas. A ve ry ready test for 
red-hot tube, filled with fragments of pumice, 
when the presence of the disulphide is revealed 
by the production of sulphuretted hydrogen. An 
ethereal solution of tri-ethyl-phosphine was sug- 
gested by Hoffman as a test ‘or carbon disulphide. 
with which it unites to form a compound, appear- 
This test 
is stated to be exceedingly delicate.—London 


ing as a net-work of ruby-red crystals. 
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Gas Analysis. 
— 

Sir: Seeing in the last issue but one of your 
Journal a complaint from ‘* Micawber, jun.,” to 
the effect that his inquiries on the question of 
Gas Analysis still remain unanswered, I think I 
may perhaps be able to help him out of his difli- 
culty. 

The barometric and thermometric corrections 
of gas as applied to lighting power are necessary 
for the maintenance of a uniform standard. In 
questions involving weights or volumes of gases, 
it has always been the custom of scientific men to 


| 


| 
correct to a uniform standard of 30 inches barom- 
eter and 60° temperature. 
were made, it is obvious that we could have no 
absolute standards of comparison, for data ob- 
tained with gases at one temperature and pres- 
sure would be different from those obtained under 
altered conditions. With regard to lighting pow- 
er, it is customary at all the London gas-testing 
stations to make the report of illuminating power 
on the corrected volume of gas—thas is, on the 
volume brought to the standard temperature and 
pressure, and for this purpose tables are provided 


If no such corrections 


by which the desired correction can be made with 
facility. Such correction will frequently make 
a difference of half a candle. ‘‘ Micawber, jun.,” 
will doubtless understand the question better if 
| we assume an example in illustration. Let us 
| assume that gas leaves the works at a temperature 
of 60° Fahr., but that the room in which it is sub- 
| sequently tested is of a higher temperature—say, 
| 70° Fahr.—it is obvious that 5 cubic feet of gas at 
| 

| 





70° would, by reason of the expansion of volume 
having diminished the density, afford less light- 
ing power than an equal volume of the same gas 
at 60° Fahr,, and unless a correction were made 
an injustice would be done to the company, who, 
sending out gas of one lighting power, would 
have it subsequently reported of a lower quality. 
A reverse in the supposed conditions would, of 
course, have an equally unfair effect, but in an 
opposite direction. 

Any further information on the subject which 
| ‘* Micawber, jun.” may require, I shall be happy 
to communicate. 

‘* CHEMICUS,” 
Correspondence London Journal of Gas- 
Lighting. 
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The Manufacture of Coal Diuminating 
Gas.* 
By Aurrep P. Travtwetn, M. E. 
Continued from page 91. 
—— 

In the present paper it is proposed to examine and 
discuss, as fully as our limited time and space will 
permit, the various operations and the machinery and 
apparatus employed in the manufacture and distribu- 
tion of coal illuminating gas. Although the primary 
object is to review it from an engineering rather than 
a chemical point of view, yet the chemistiy of gas- 
making, playing, as it does, so important a part in the 
process, will also receive its due share of attention 
whenever it is deemed necessary. 

Itis also proposed, in order to give the paper a 
thoroughly practical and convenient shape, to ex- 
amine particularly the machinery and apparatus of a 
gas works of a given definite size, and to arrange the 
problem in such a manner as to involve as many as 
possible of the conditions which are liable to come up 
in actual practice. 

We shall be compelled, however, to limit our ob- 
servations on gas manufacture, and gas works con- 
struction, to the methods practiced in this immediate 
vicinity. These differ in many respects from the me- 
thods adopted abroad, and even in many sections of 
our own country. This remark will, to some extent, 
serve to explain many instances of apparent conser- 
vatism in regard to much new and improved machin- 
enry and apparatus, the discussion of which is omitted 
in this paper, simply because no opportunities pre- 
sented themselves for examining their construction 
and operation. 

An attempt will finally be made to furnish estimates 
of cost of the machinery and apparatus in the project- 
ed works, and of the subsequent running expenses of 
the technical portion of the same. 

In making a ‘‘ design” for a gas works—if we may 
be permitted to apply this term to a case where it is 
not intended to go into general details—certain defin- 
ite data and conditions are invariably given ; the pop- 
ulation, area, contour and general character of the city 
which it is proposed to light with gas; the amount of 
capital and of real estate which may be invested— 
these, and a number of similar conditions, varying of 
course in every instance, are rigidly prescribed and 
the design must be accommodated, if not to all, to as 
many of them as possible. 

In this particular case, on the other hand. where 
data like the above were not given, it became neces- 
sary, in order to make the problem as thoroughly 
practical as possible, to supply them as best we 
could. 

The problem, then, as here assumed, may briefly be 
stated as follows : 

It is required to furnish a gas works for a city of 
some 65,000 inhabitants, located in the State of New 
Jersey, somewhere between New York City and Phi- 
ladelphia. It isa manufacturing town of some im- 
portance, but is not very densely populated. The 
area, which is to be lighted at present and most prob- 
ably for a series of years to come, is approximately 
that of a semi-circle about three and a-half miles in 
diameter, corresponding to 4.8 square miles. 

Now, the maximum daily consumption of gas in 
our American cities has been found to vary from 3 to 
12 cubic feet per capita. For obvious reasons this 
consumption is comparatively greater in the larger 
cities; it i3 determined, to a great extent, by the 
quality of the gas, and, above all, by the price at 
which it is furnished; in many of our smaller towns, 
also, the time of lighting the public lamps is limited 
to certain hours of the night, varying with the differ- 
ent phases of the moon ; it is influenced finally, and 
to no small extent, by the position which the gas vom- 
panies assume in relation to the consumers. 

We shall probably be on the safe side, if we base 


our calculations as to the size of the projected works 


upon a daily consumption of 7.5 cubic feet per capita, 





* 4A Graduating Thesis at the Stevens Institute of Technol- 
ogy. 


corresponding to a maximun: of 500,000 cubic feet in 
| 24 hours. 
| In projecting a gas works for a city of some im- 
portance, it is usually customary to make the actual 
capacity equal to twice the present maximum, and it 
is supposed that the works will be rebuilt after 10 or 
12 years. In our case, however, the question of 
whether or not, the city is a growing one, and, if so, 
to what extent, was left out of the problem. It de- 
pends upon so many purely local conditions, that it 
was deemed advisable not to take it into considera- 
tion, beyond providing for the duplication of the 
present plant at any time, if such a course is thought 
necessary, and making the general arrangement of the 
buildings accordingly. 

In regard to the topographical character of the 
town, it is assumed, that the difference between the ex- 
treme high and low levels is 28 feet ; that a navigable 
river or a canal running north and south, forms one 
of the boundary lines of the city; that the terminus 
of a railway is at the northern end, which railway then 
runs directly east. The lowest level is at the southern 
end of the town, being at a point one mile to the east 
of the said river or canal. The high level on the oth 
er hand, is at or near the northeast end, and about 
one-fourth of a mile south of the railway. The city 
then gradually slopes toward the river and railway. 

Nothing was assumed in regard to the amount of 
capital at our disposal; it involves too many ques- 
tions of detail, and then, again, the kind and style of 
the several buildings (which will not here be discus- 
sed) affects this to a greater extent than does the plant 
proper itself. The site for the proposed works shall 
not, if possible, be greater than 450 by 300 feet. 

It is finally assumed that there will be a market for 
60 per cent. of the coke, and for all of the ammoniacal 
liquor produced in the works, while there will be no 
sale for the tar. 

These data being given, the site for the projected 
works should now be determined; and, in order todo 
this satisfactorilv, it might be well to examine more 
fully the elements which the proper location of a gas 
works invelves. 


GENERAL PRINCIPLES OF SELECTING A SITE. 


The selection of the site is governed by very nearly 
the same considerations which are taken into account 
when it is proposed to build any other manufacturing 
establishment of some importance, and any error 
which is committed in this respect, as well as in the 
general arrangement of the necessary buiidings and 
apparatus, will subsequently prove to be a constant 
drain upon the resources of the works. 

The first principle which should always be kept in 
view is, to so locate the works as to secure the great- 
est economy in receiving the materials which it is 
proposed to use in the manufacturing operations, as 
well as those which are required in constructing the 
establishment ; the first of these two conditions, how- 
ever, is the most important, being one which forms 
the largest item in the running expenses of the works, 
and one which is always present; in most cases, 
therefore, the first would determine the exact location 
of the works. 

The nature, too, of the site is a matter of great im- 
portance. In all engineering structures of this class 
the kind of soil upon which it is intended to build 
plays a most important part; and this is particularly 
true of the case of a gas works where the buildings 
and other structures are usually quite numerous, 
That locality, then, is to be preferred which, without 
sacrificing to any great extent the good qualities al. 
ready referred to above, has the advantage of offering 
| gewest difficulties, and therefore causing least expense, 
| in constructing the foundations for the buildings and 
| the gasholder tanks. 
| It often occurs that, in otherwise fortunate locali- 
| ties, the difficulties which have just been referred to, 
and which are too well known to require enumeration, 
| are quite sufficient to warrant the selection of a site 
| less favorable in other respects. 

But even these—important as they undoubtedly are 
—are second only in importance te the first principle 














which was stated above, and not unfrequently have 
very successful works been built in localities which 
were as unfavorable for building purposes as they 
could possibly be. 

It was thought necessary at one time, in order to 
successfully carry on a ga3 works, to locate it at the 
very lowest part of the town. The only advantage of 
any importance lies in the fact that in a low site the 
pressure which is necessary to drive the gas through 
the mains, and the resulting leakage is less than in 
works situated on a higher level than the town itself ; 
but even this advantage becomes rather insignificant 
when the fact is borne in mind that a difference in 
level of 10 feet affects the pressure to the extent of 
but one-tenth of an inch of water. The advantages 
secured in this manner are not, therefore, usually suf- 
ficiently great to justify the purchase of a low site, 
when a higher one can be procured at a smaller cost. 

In regard to the character of the town as determin 
ing the location of the works, a few words will suffice, 
If it is a manufacturing town in which most of the 
mills, shops, etc., are in close proximity, or if, for any 
reason, the consumption of gas in cne part of the 
town is much greater than in other districts, or, final- 
ly, if the town appears to be growing in a certain di- 
rection, it would appear advantageous, and it no 
doubt really 1s, to locate the gas works as near that 
district as may be—provided, however, that such a 
course does not seriously interfere with the proper 
fulfilment of other and more important conditions. 

The general principle, however, which would usu- 
ally be followed is—‘‘ that the site should be selected 
rather for the facilities it affords for receiving and de- 
livering material by rail and water, than for the sup- 
posed advantage of a iow level as bearing on the dis- 
tribution of the gas.” 

On the other hand, it is a matter of very great im 
portance, in erecting new gas works, that the amount 
of capital be reduced toa minimum. The capacity 
of the plant, it is trac, should be fully equal to the 
maximum daily consumption in mid-winter; but it 
must not be forgotten that this demand generally ex- 
ists for not more than eight or ten days in the year, 
while in midsummer the quantity of gas sent out is 
but from 30 to 50 per cent. of the maximum; it is 
obvious, therefore, that a large amount of capital 
must be sunk which lies dead for more than half the 
year. 

We have dwelt at some length upon the above con- 
ditions, all of which arise when a gas works is project- 
ed; the subject is one of such importance, however, 
that our course will be considered justifiable. 

THE SITE FOR THE PROJECTED WORKS. 

Bearing these principles in mind, it is assumed that 
the real estate necessary for the works cannot, in the 
first place, be secured at or near tbe lowest level at 
a reasonable price although, as regards facility of dis- 
tribution, it would be preferable to all others; then, 
too, its advantages in receiving material are not suffi- 
ciently great being, as already stated, at some distance 
from the water. 

The same objections, essentially, may be advanced 
against the highest parts of the town; the railway, it 
is true, runs within a quarter of a mile of this locality ; 
but transportation by rail, though more reliable than 
by water at certain seasons of the year, is, asa rule, 
much more expensive. In addition to these objections 
may be mentioned those inherent to a high level, viz. 
—increase of pressure at the works, and consequently 
an increase in the perceniage of leakage. 

It is finally assumed that the most eligible sit e fo 
the projected works is at a point 10 to 11 feet abover 
the lowest level, and from five to six feet above the 
surface of the water; transportation facilities are af- 
forded by the canal or river, while the soil in this lo- 
cality is of a kind which would not offer any special 
difficulties for building purposes. 

Thus located, the works are in the outskirts of the 
city and in the manufacturing district ; it is probable, 


therefore, that under average careful management 
they will not prove to be a nuisance to the communi- 
ty at large. 

(To be continued,} 
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(From London “ Journal of Gas-Lighting.’’] 
VARIOUS METHODS OF JOINTING MAINS, WITH A VIEW TO 

THE REDUCTION OF LEAKAGE.—LAYING AND CONNECT- 

ING SERVICES. 

These titles in the annual list, ‘* suggestive of sub- 
jects to be treated upon,” appear to be so closely con- 
nected that they should be covered by one paper. 
As the titles aro rather wide, ‘‘Jointing Mains,” 
‘Laying and Connecting Services,’ I will deal with 
them in the same spirit, gleaning in other fields than 
those in which we are accustomed to labor. Water- 
works may thus yield us the fruits of their wider and 
greater experience—an experience exceedingly inter- 
esting from its varied practice and great antiquity. 

Anterior to the magnificent aqueducts of the Ro- 
mans, we find in the remains of the structures of Sol- 
omon, around which such a halo of poetic beauty 
shines, a perfect wate: conduit. The water runs, it 
is said, into Solomon’s pools ‘‘ through round earthen 
pipes, about 10 inches in diameter, which are cased 
in two stones, hewn out to fit them, and they are 
covered over with rough stones, well cemented togeth- 
er, the whole being sunk in the ground.” Ages after- 
wards stone water ways were laid down in Manches- 
ter, by the celebrated Rennie, but lacking the knowl- 
edge or precautions of the ancients—lining them 
with “earthen pipes,” and covering them with ‘‘rough 
stones well cemented together”—the employment of 
them was attended with most disastrous results to 
the company, and resulted in the works being trans- 
ferred, in 1817, to another company. 

Palladius, in his treatise, ‘‘De Re Rustica,” teaches 
how to find springs, and to conduct the water to farm 
or villa by a channel constructed of masonry, or by 
means of pipes of lead, of wood, or even of earthen- 
ware; but he testifies his aversion to the use of lead, 
as apt to become poisonous. Still it may be inferred, 
by the allusions from the poets, that such pipes had 
come into very common use. They were not cast 
tabular, but consisted of thin plates, bent up into the 
form of a cylinder, and soldered along the edge. 
The smallest of the pipes employed in distributing 
the water from the reservoir, or castellum, was called 
a denaria, being 10 feet in length (about the length 
of a modern pipe), the sixteenth part of this in 
breadth, and weighing 120 Roman pounds, which 
gives a thickness exactly of a quarter of an English 
inch. Stow gives the earliest intimation of any at- 
tempt being made to supply London with water by 
means of leaden pipes, ‘‘ The watercourse being from 
Paddington to the Cross, in Cheape, which was be- 
gun to be builed in the year 1235, but was not com 
pleted till 1285.” It may be interesting to know 
‘this grant was confirmed by Henry VI., and like- 
wise a writ of Privy Seal issued, allowing the Lord 
Mayor and citizens power to purchase 200 fodder 
(loads or tuns) of lead for the intended pipes or con- 
duits; and also to impress plumbers, laborers, &c., 
for carrying on the said work, provided always that 
their wages be punctually paid them.” Tv this may 
be added another interesting fact, quoted by the au- 
thor of the work from which this is taken—‘‘ Hydrau- 
lia.” It is that ‘‘the pipes in those times were not, 
in some instances, imbedded in the earth, as is the 
present custom, but inclosed within a capacious arch 
of brickwork, into which workman could upon occa- 
sion descend to repuir any decay or accident.” 

**In 1610 a Mr. Thomas Hayes, an English gentle- 
man, constructed a conduit, without the gate at Al- 
dersgate, to which the water was conveyed from the 
Thames in pipes of wood and stone.” 

Stow’s ‘‘Survey of London,” republished 1633, 
contains the following:—‘'There is not a street in 
London but one or other of these waters runs throngh 
it in pipes conveyed underground; and from these 
pipes there is scarce a house, whose rent is £15 or £20 
a year, but hath the convenience of water brought 
into it by small leaden pipes, laid into the great ones” 

Matthew's ‘‘ Hydraulia,” 1835, gives a considerable 


| amount of interesting information upon the early his- | 


|tory of water supply. ‘‘At the commencement of 


|their respective operations for supplying the Metro- | 


| polis,” this writer says, ‘‘ both the London Bridge 
| and New River Works conveyed the water through 
|the different streets by means of wooden pipes, to 
| which leaden pipes of smaller diameter were attached 
for conveying it into the house. The wooden pipes, 
being generally made of elm, which is a soft and po- 
rous kind of timber, occasioned many inconveniences, 
either from fractures or decay; hence they proved a 
source of constant trouble and expense, from a great 
part of them requiring to be changed every two, 
three, or four years * * * * moreover, the na- 
ture of the materials, as well as their limited magni- 
tude, necessarily confined the bore of wooden pipes 
to a comparatively small size, varying from three to 


ten or twelve inches, consequently in order to afford 
a supply of water to places at a considerable distance 
from the reservcirs, the use of several lines of such 
pipes was generally required. In 1810 nine trains 
were laid side by side along one street * * * * 
The quantity of water lost by fractures, &c, was esti- 
mated at about one-fourth of the whole that entered 
hem from the reservoirs. * * * * For nearly 
two centuries was this insufficient plan pursued. 
Whatever may have been proximate cause of gener- 
ally substituting pipes of iron for those of wood, the 
advantage of the change were strikingly important. 
Certainly, in some cases, they had previously been 
employed for conveying water to a very limited ex- 
tent; but the operations of gas lighting rendering 
them indispensable, its extensive introduction proba- 
bly suggested the general adoption of their use as 
conduits for water * * * * Although previous 
to the year 1810 the New River Company had placed 
in the earth wooden pipes several hundreds of miles 
in length, yet during that period and 1820 the whole 
were taken up, and iron substituted through the en- 
tire range of their district. The expense of this alter- 
ations amounted to nearly £300,000* * * * When 
first adopted, it was the practice to make a flanche at 
each end for the purpose of connecting them together 
by screw-bolts and nuts; however, a little experience 
demonstrated the inconvenience of this mode of con- 
struction them, for the expansion and contraction by 
the variations of temperature occasioned their joint- 
ings to become loose and leaky, or the breaking of 
the pipes. The various injurious effects and disad- 
vantages proceeding from this chase, led to an altera- 
tion in their form, which proved an effectual pre- 
ventive of any defects from the action of heat and 
cold on the metal. This important improvement con- 
sisted in forming one end of each pipe larger than 
than the other with a kind of socket, severel inches 
in length, into which the narrow end of the corres- 
ponding pipe could be inserted, and the space remain- 
ing between them closely filled up with hemp, wadd- 
ing, and lead, so as to render the joint perfectly wa- 
ter tight. By adopting this method of connecting 
the pipes, the changes of temperature have not the 
effect of breaking them, though occasionally their 
jointings become imperfect, and require a little re- 
pairing to prevent the escape of water. This im- 
provement is ascribed to Mr. Thomas Simpson, for- 
merly engineer to the Chelsea Water Company* * 
* * The New River Company’s premises were at 
the bottom of Dorset Street, Salisbury Square where 
they had a spacious wharf for landing tlmber, shops 
for boring pipes, &c. This site was that on which 
the City Gas-Works were subsequently erected.” 

I have been fortunate enough to meet with a sketch 
of the machinery employed in boring these wooden 
pipes, and deem it of sufficient interest to place it 
before you. I found in the ‘‘Dictionary of Arts 
and Sciences,” 1807, Dr. Gregory, says: ‘‘ wooden 
pipes are trees bored with large augers of different 
sizes, begining with a less and theu proceeding with 
a larger successively. They are fitted into the ex 


tremities of each other, and sold by the foot.” 
To condense the foregoing for our own use, we find 
then— 





six or seven, and a few near the reservoirs might be | 


First.—That the length of a lead pipe used by the 
Romans was about that of our own cast-iron ones. 

Second.—That subways in England are more than 
an old idea; it was carried into practice centuries 
| since, and doubtless, from its being abandoned, was 
| found impracticable, even for water-pipes. 

Thirdly.—That the practice of water engineers, in 
the laying of iron pipes, was of Jittle service to the 
pioneers of gas lighting, but rather the ‘‘ extensive 
introduction” of these pipes, according to Matthews, 
‘probably suggested the general adoption of their 
use as conduits for water,” but 

Fourthly.—If flanched pipes only were employed 
by gas engineers in 1810, we are indebted to an older 


art for a valuable improvement in canalization. 


Lastly.—The experience of the water engineers, 
which led to the invention of the spigot and faucet, 
should not be lost upon us; that a system (to put 
this matter in the most general and least objectiona- 
ble form) of canalization, as in the human body, should 
be elastic. 

With the rigid system, which was the ‘‘ turned and 
bored” wooden pipes, the loss of water was ‘‘one- 
fourth ;” with the flanched iron pipes ‘‘a little expe- 
rience demonstrated ‘the inconvenience of this mode 
of constructing them, for the expansion and contrac- 
tion by the variations of temperature occasioned their 
jointings to become loose and leaky, or the breaking 
of the pipes.” The length of each pipe, too, was in- 
considerable, which was of great advantage to the sys- 
tem. Dr. Gregory says, ‘‘ they are cast in forges,”’ 
and ‘“‘their usual length is about 2} feet; several of 
these are commonly fastened together by means of 
four screws at each end, with leather or old hat be- 
tween them to stop the water.” Barlow and Bab- 
bage, ‘‘Enucyclopedia of Arts and Manufactures,’ 
1848, bear upon this point: ‘‘Commonly now,” they 
say, ‘‘ the iron-pipes are inserted one within the other, 
like the old wood pipes, for experience taught engin- 
eers that a long and continuous pipe, securely screw- 
ed together, exceeding about 300 feet in length, would 
pull itself to pieces, by the contraction of the iron. 
from the change of temperatura between summer and 
winter.” 

I have endeavored to find the exact date of the in- 
vention of tbe spigot and faucet; but have been un- 
successful. In 1758 a patent was granted for 
ing tubular aud other metallic articles—guns or can- 
non, fire-engines, cylinders, pipes, and sugar-rolls; - 
guns or cannon, however, ‘‘according to the anti- 
quarian Lower, Dr. Percy states, were manufactured 
at Buckstead, in Sussex, by Ralph Hoge Hogge, in 
1543.” To William Bell, in 1808, a patent was grant- 
ed ‘‘enclosing in pipes or cases of iron or of wood, 
pipes or tubes of porcelain pottery.” 
lain tubes are designed for the conveyance of water 
in preference to wood, which, the inventor states, ‘is 
liable to decay and become rotteu, generating insects 
and noxious animalcule; and that pipes of metal, 
without the lining of a porcelain pipe, corrode and 
impregnate the water, rendering it unwholesome and 
poisonous, and unfit for domestic purposes. Each 
tube is made with a socket at one end, to receive the 
plain end of another, leakage being prevented by the 
introduction of cement.” This, then, may fix the - 
date of the formation of the socket; and the joint, 
the yarn and lead, the true joint, perhaps, was the 
invention of Mr. Simpson, about this time, or be- 
tween the years 1808 and 1810. Clegg is entirely de 
void of information upon our subject; and Mr. Mur- 
doch’s paper, read before the Royal Society in 1805, 
is most tantalizing. The latter says the gas ‘‘is con- 
veyed by iron pipes into large reservoirs, or gasome- 
ters,” and thence *‘conveyed through other pipes, 
called mains.” Matthews, however, tells us that ‘‘the 
first street mains laid down in Pall Mall (1807) were 
lead pipes;”’ also, ‘‘The pipes which Mr. Winsor 
employed to convey the gas from his apparatus con- 
sisting chiefly of lead, and only those parts which 
connected them with the burners were copper.” The 
same author gives a sheet of drawing of various kinds 
of ‘pipes, &c., employed in water-works,” selections 
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from which I place before you; also from Accum and | exposed in the street * * * he certain’y, as the 
Peckstone. It will be observed that the principle of | result of experience, rather preferred well-made lead 
the joint is the same in all, but very different in one joints. They were more elastic.” He thus gives us 
point from that shown in Clegg, which is the ordin- | the reason for holding his opinion, and these views 
ary socket joint now in general nse. The point to are in accordance with the theory and practice of en- 
which I refer is the phsence of a bead on the spigots | gineers at the beginning of the present century; and 
of pipes in early use. This is essential to the princi- | the theory upon which this practice re ted, doubtless 


ple npon which the joint was constructed—that it | came, as I have attempted to show, from their experi- 


should he elastic, capable of contracting and expand- 


ence of the unsuitability of such a rigid and inelastic 


ing. Without a bead the joint is a rough gland, each | system of mains as they employed in using a flanched 


pipe being free, as far as the rongh surface will per- | 


joint. Yetso thoroughly is this inelastic system car- 


mit, to move in another. With the bead, looking at | Tied out in Manchester that ‘‘ where they could not 


the joint as a gland, it is theoretically imperfect, and | make use of turned and bored joints,” the late Mr- | 


we know in practice that the joint “draws ”—lead | Rafferty said ‘‘ they made their joints with iron bor. 


and packing being drawn from the socket, instead of 


|ings;” and “the pipes almost formed.” he said on 


| - s ‘ - . sq 9? 
the spigot moving throngh, the same as, I believe, | another occasion, ‘‘one substance as to closeness, 
| ‘cc ¢ i = 
was originally intended; though doubtless the rough- and ‘expand and contract at the same time; ” but 


ness of ‘he spigot, and the clip of the lead upon it, 


how these two conditions could be reconciled he did 


wonld materially affert the practice of what is theo- | 20t attempt to show. 


retically correct. This idea of flexibility, too, would 
be strengthened, if not snegested, at this time (1810) 


These two systems, the rigid and the elastic, I 
| would make the representatives of two classes, under 


by the practice of James Watt, who constructed a 15- | which all descriptions of joints might be fairly placed, 
inch flexible water-main across the Clyde, the flexi- | and attempt to take the matter beyond the changing 
bility being cbtained from ball and socket joints; a | Province of opinion and variable individual experi- 


sketch of this is placed before you. From that time | 


up to the present many schemes have been devised 
and patented with this object in view: drawings of 
the most interesting of which will be found hanging 
on the wall. 

The important and very serious subject—leakage 
from main or pipes—is then, not a matter to which 
our attention alone has been directed. I have already 
stated that the loss with the wooden pipes was 25 per 
cent. From apaperon ‘‘ Leakages in Pipes,” by Mr. 
Whitney, Cambridge, 0. 8., read before the Ameri- 
ean Society of Civil Engineers in 1873. this matter, it 
appears, is not less serions now than it was a hundred 
years ago. The writer says: ‘‘ The result of his ex- 
periments was the discovery of no fewer than 200 
leaks of from 1000 to 2000 gallons an hour each. The 
necessary repairs were made, and thereby the average 
daily consumption was reduced from 85 to 35 gallons 
ahead.” At the very commencement of gas lighting, 
the subject attracted attention. Sir William Cosgrove, 
in one of his reports to a committee of the House of 
Commons, 1823, recommends ‘“‘laying all main pipes 
in clay, in order *o prevent the escape of gas.” Be- 
fore this committee, a Mr. Samuel Lay gave evidence 
upon this subject; ‘‘and his great practice, it is said, 
with the water company, and then as outdoor super- 
intendent to the Chartered Company, had made him 
familiar with the effects which had occasionally result- 
ed from the leakage of gas from fractures and imper- 
fections in the mains or small pipes.” Our own Asso- 
ciation has well discussed thi. subject, and I do not 
hesitate to say that in no one matter have we rendered 
more valuable service to each other and to the under- 
takings with which we are connected, than in the 
consideration of this important question, and this 
Association may well be proud of the benefits it has 


thus indirectly conferred upon the public. Our Trans- 


actions are full of information from the large and va- 
ried experienee of our most eminent men, and any 
one, to use the words of a past president, Mr. Edward 
White, ‘‘ who looks back through the volumes of our 


ence, and place it upon the firm basis of mechanical 
principles, 

One of the prettiest ideas, perhaps, but quite im- 
practicable, is that ofa Mr. Williams, of Liverpool, 
patented in 1869. Isay one of the prettiest; I may 
| also add an exceedingly useful one to illustrate, as a 
| working diagram, the practical essentials of a conduit 
or gas-main. The joint consists of *‘ a perfect spheri- 
cal zone of an external diameter dnly proportioned to 


serviccs being well and truly fitted to each other, so 
as to be tight, and having perfect contact by external 
pressure solely in one circular line or ring of points 
around the zone. The joint is therefore a movable 
one, and in change of level or direction of subsidence 
or disturbance the pipe line is self-adjusting, and dis- 
tortion is unattended by leakage or fracture ’’ Theo- 
reticaliy, then, we have here a perfect flexible metalic 
main, and its description may be taken as the descrip- 
tion of the principles upon which a conduit or main 
should be constructed, ‘* self-adjusting, unattended 
by leakage and not liable to fracture,” or subject, we 
may also add, to greater deterioration in the joint 
than in the pipe. 

Now let us examine, first the change of condition 
to which a main is liable, and then the common joints 
as usually employed—the flange, spigot and socket, 
and turned and bored—and see how far mains thus 
jointed are capable of ada: ting themselves to disturb- 
ing causes. The greatest disturbance arises unques- 
tionably from the soil itself, either from subsidence 
under, or pressure from above the pipe, or fiom con- 
traction or expansion in the pipe themselves. To 
simplify the question, we will assume that subsidence, 
as it is doubtless the most obvious, is the only cause 
of disturbance. We will assume, also, if yon please, 
that a main under examination was laid horizontally. 


the internal diameter of a cylindrical socket, the two | 


tended, especially without a bead, giving, as it does, 
|a greater amount of axial freedom and elongation than 
| those at present in use, therefore less liable to frac- 
ture or become unsound from disturbing causes. No 
other form of joint alone will give this freedom. I 
show diagrams of both a stnffing-box joint and a ball 
|and socket joint (patented). The stuffing-box joint 
gives longitudinal jreedom, but no axial liberty; the 
| ball and socket joint gives the latter, however, but 
| has no power of elongation. Thus we see how beau- 
| tifally simple is the socket and spigot principle, com- 
bining in itself two distinct mechanical actions. 
I will not attempt to lay before you the various 
|contrivances for jointing pipes, you may judge of 
such a task from the fact that up to 1866 nearly 120 
patents had been granted for improvements in the 
}same. Most of these are quite unfitted for the pur- 
| pose for which they were designed. while in others 
| there is to be found such an amount of ingenuity and 
familiarity with the practical requirements of the 
| work, that they may be studied with advantage by 
those desirous of pursuing the subject. India-rubber 
enters, however, very largely into most of the schemes 
as washers and paeking. Collars or thimbles, whole 
or in sections, with packing of lead or india rubber, 
| have also been in great favor with inventors. 

The same object as Mr. Williams had in view has 
been attempted another way, by Mr. Gayet, in 1857, 
putting a plain spigot through a flat washer of india- 
| rubber placed in a recessed flange, and secured by a 

plate of metal. This, however, is but little more than 
another form of Dr, Normandy’s joint; it has. how- 
| ever, the advantage that all sockets have over thimble 
or collar joints—there is but one joint to connect two 
socket pipes, instead of two for a collar. Mr. Homer- 
sham, 1869, also combined the principle of a zone 
with a conical socket. 

I have now to draw your attention to my own pat- 
ented joint, It is a turned cylindrical spigot, with a 
common socket, indented, grooved, or plain. Over 
the spigot is placed a flanged sleeve or sheath of thin 
sheet lead ; the flange is placed at the bottom of the 
socket, and around it a packing of white spun-yarn, 
then the lead, and thus far the joint is made in the 
asual way ; but on the top and in the middle of the 
socket a hole is drilled, into which is poured some 
melted tallow mixed with oil, which, running into the 
joint amongst the yarn will act as a lubricant to what 
will then become a glandular joint, and also prevent 
any escape from the joint if the lead becomes dis- 
turbed. Instead of pouring in the tallow, a greased 
yarn may be caulked in. The thin lead sleeve an- 
swers three purposes ; first, to keep the loose spigot 
ina true position in the socket while making the 
point; second, it prevents the yarn getting through 
the joint, as I have found it do, into the pipes ; third, 
it allows both a longitudinal and an axial self-adjust. 
ment; the thin lead with the elastic packing yielding 
to the extreme end of the spigot, without disturbing 
the joint, relieves the socket of the pressure that 
would otherwise be thrown upon it by disturbance of 








Now, as astraight line is the shortest distance pe- | the ground, the bore being kept clear, too, from the 
tween any two given points, it is self-evident that if a | internal taper given to the pipes. It will be seen that 
main between those two points sinks with the ground | the elements of this joint are the same as those that 
from subsidence of the soil, it will assume the form | have been long in use, and, therefore, thore is no new 





Transactions, will see how worthily the objects for | of an are of a circle, ahd hence must become elonga- 
which the Associaticn was called into existence have | ted. The effect, too, will be produced, it may be ad- 
been carried out.” Though agreed upon the one im- | ded, from any disturbing cause but contraction. The 
portant question—the serious loss from leakage— main, therefore, to remain sound under these condi- 
there is. in the matter of jointing pipes, a diverstty of | tions, must be self-adjusting, with an axial freedom 
opinion. (capable of moving around the original common axis 

Mr. Hawksley, who has so ably presided at our of the main), and possessing power of elongation. 
meetings on several cecasions, has given us the bene- | We here see, at once, in examining the common 
fit of his large and varied experience. In closing the joints, that the flange is under these conditions use- 
discussion on Mr. Cathel’s paper on ‘‘ Leakages from | less; it has no axial freedom and no power of elonga- 
Gas-Mains and Service-Pipes,” read at Nottingham in | tion, bat that arising from expansion of each individ- 
1867, Mr. Hawksley says: ‘‘ According to his opinion | ual pipe, and this power we have excluded in consid- 
it did not matter much whether they had the best | ering the question. The turned and bored we mnst 
form of turned and bored joints, or whether they had | reject too from the same canse, having no power of 
lead joints well made. * * * It was not wortha. elongation, unless some of the joints open as conical 
consideration in the first instance, but with reference | valves. The application of the same priuciples to the 
to the question of how far these joints became dete-} consideration of the socket and spigot demonstrates 


| or untried pitnciple; a new arrangement only to ob- 
| tain, without complication, a more elastic joint. The 
| cost of the joint is but little more than the common 
joint, and against this may be placed the saving that 
| will be effected in material and labor in taking up and 
relaying these pipes, by drawing them out, instead of 
| cutting and breaking the spigot as with the common 
| socket pipe. If compared with the turned and bored 
pipe. against the cost of the lead joint may be placed 
| the saving of boring the socket, and then the pipes 
are perfectly elastic and gas-tight when jointed, in- 
stead of being arange of tubular valves strung to” 
gether, for such is the co umon turned and bored pipe. 
No movement can take place in these, whether by 
settlement or contractioa, without one or more of 
| these valves opening and permitting the gas to escape. 
What the escape from mains is may be judged of by 


florated by the many accidents to which mains were | the greater suitability of the joint for the purpose in- | studying the table on the wall. to much has been 
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said vaguely upon the subject of leakage from mains 
and services, and such opposite views have been given 
expression to in our discussions upon the subject, that 
I will for a moment return to it, to draw your atten- 
tion to the tabulated report of the examination of up- 
wards of 28,000 yards ot mains. Of this quantity 
26°29 per cent. was sound; the leakage on the remain- 
der and services was 1294 feet per hour; or 
per hour per 100 yards of main, and there were 13 
broken pipes, 194 bad joints, 15 leaky plugs and caps, 
137 services, and 10 escapes from other causes. Wel] 
may Mr. Jabez Church have said that we ‘‘ could not 
dismiss from our minds the conviction that with every 
consideration, and most careful inspection, there was 
an enormous amount of waste from the mains and 
services. ” 

For the repairing of broken maing I employ a segu- 
mental thimble or collar, tne two halves of which are 
arranged, so that on being placed together over the 
main, they may be made to slide into each and wedge 
themselves together around the pipe, a piece of sheet 
lead first being placed over the fracture, the joint then 
being made in the usual way. Thus a permanent 
joint may be made in the time of a temporary one, 
and the loss of gas and time and material in cutting 
out a broken pipe to insert the ordinary collar is thus 
saved, and the joint made without the employmont of 
clips with nuts and bolts. 

The value of these segumental collars, however use- 
ful for the purpose, is much greater for the purpose 
for which they were designed—to strengthen smal) 
mains at the points of junction with the |services. It 
is no unusual thing for an inch service to be inserted 
into a 2-inch main, and this means cutting nearly one 
half of the main through to get the 1} inch hole ne- 
cessary fer tho 1-inch service. No wonder that we 
find some of our worst leaks at such places. You will 
see, by referring to the tabulated report, that we 
found no less than eight broken pipes on 7383 yards 
of 2-inch, but not one broken on 6107 yards of three- 
inch, and so with the next size larger; in putting a 
2-inch service into a 3-inch main, it is considerably 
weakened by the 24 inch hole that must be made. 
This is not the only evil either, the bore of the main 
is considerably lessened by the insertion of the ser- 
vice-pipe, and thus the flow materially affeeted. Now 
a remedy for this will be found in the employment of 
this segumental clip, in the form of a T-piece—the 
joint will be strengthened and the bore kept clear by 
attaching the service to a socket on the clip, drilling 
the hole after the clip joint is made, and then screw- 
ing the service-pipe into the already tapped socket. 
Or I would, in the case of very long services, prefer 
an expansion joint, made on the principle shown for 
mains. Doubtless the same care in this respect is as 
necessary in laying services as mains ; indeed, I might 
almost say more so, as they must frequently be laid 
near to the surface across open areas, thus being ex- 
posed to every change of temperature. 

Unfortunately little or no heed is paid to the con- 
traction and expansion which must ultimately affect 
the joints. We came across such a case a short time 
since, the service being pulled apart in two places. 
On 352 feet of pipe (102 feet 2-inch and 250 ft. } inch) 
there was a loss of 30 feet per hour, 3 inches pressure‘ 
the pipes having been broken in two places. You 
will here remember the quotation from Babbage and 


Barlow, ‘‘ that along and continuous pipe, securely | 


screwed together, exceeding about 300 feet in length, 
would pull itself to pieces by the contracting. of the 
iron.” Both, then, for the sake of the main as for 
the service, this should be free to adapt itself to dis- 
turbing causes, its junction with the main, too, should 
strengthen it and in no way affect the bore. The 
other end of the service also should be well cared for. 
The cock has been almost entirely neglected, both in 
its construction and use—#-inch cocks in many cases 
not having $-inch gas ways, and the plugs never me- 
thodically taken out or cleaned or greased, though 
there are frequent reports of leakage from them. On 
examining the complaint-book, I find about 6 per cent 
of the total number of complaints are from this cause. 


5 580 feet | 


equally need this—this you will see from samples laid | 
before you—lead pipes, from the action of some soils 
and from the lime, being built into the walls of houses ; 
the iron pipes from the soil likewise. The protecting | 
covering, whatever it may be, should be as the pipes | 
themselves, elastic. I will not enter into the questson | 
of the relative advantages of lead and iron services. | 
The latter, well protected with tar and sawdust, umst 
be as durable as lead, and cannot be injured—as may 
be seen by specimens on the table—by picks and tools 
of other workmen. 

I know of no covering to equal what I have now 
used for some years, tar and sawdust- I have placed 
a piece of service-pipe on the table, that has been in 


it was laid. By its side is placed a piece entirely eaten 
thruugh, in use only a short time longer. The plan 
hitherto adopted has been to imbed the pipes ina 
trough of this mixture, but now I find it is better to 
entirely encase the sei vices, so that in case of disturb- 
ance of the ground, the mixture is kept in contact 
with the pipes, and this I do in a verysimple way, by 
an adaptation of the segmental clip ; this arrangement 
shown by diagram may also be applied to other than 
service-pipes when laid in bad soils. 

The market place of South Shields is laid out for 
about 400 stalls, these are lit by portable stand-pipes, 
tho connexions of which are ordinary union joints. 
With such, as may be supposed, the loss of gas is 
enormous ; and besides this, the stand-pipes are fre- 
quently removed without turning off the gas. To 
remedy this, I have devised the following plan: Into 
a small metal box, connected with the service, is 
screwed a fixed cock plug, over which works the bar- 
rel, the outside of which is square. Around the cock 
thus formed, and at the bottom of the box, is an india- 
rabber washer ; on the under part of the top of the 
box are two inclines around a circular hole with two 
grooves ; corresponding with those are two feathers 
on a socket attached to the stand-pipe. By passing 
the feathered and socketed end of the stand-pipe into 
the box, and turning it round, the end of the socket 
will be pressed by the ends of the feathers, passing 
under the inclined pieces on the under side of the 
box on to the washer, and form a gas-light joint, the 
gas at the same time being turned on. Before the 
pipe can be removed, it is evident the action must be 
reversed, and so the turning on of the gas is ensured. 
Not only for such places but for all purposes where 
temporary connexions are required, such stand-pipes 
and connexions will be useful, but especially for tak- 
ing pressures, which should be done through every 
district periodically. It will be remembered that in 
the evidence taken before the select committee on 
the Metropolitan Gas Companies Bill (1875) that this 
matter occupies a prominent position towards the end 
of the report, both Mr. Keates and Mr. Pole being 
examined upon the point as to the practicability of 
complying with the eighth clanse, taking the pressure 
‘‘at the main near the junction therewith of every 
customer's service-pipe.” With this arrangement, it 
is obvious that the pressure could be most readily and 
satisfactorily taken. 

I have but one other matter to place before you be- 
fore leaving my subject. In my paper of 1873, on the 
‘* Distribution of Gas,” the following occurs: ‘‘ In- 
deed, with the great loss sustained by some compa- 
nies, it may be almost a question for consideration 
whether it would not be advisable, as it was in the 
case of pressure, to have a separate instrument for 
each district, rather than one common to the whole, 
to have a meter or meters as well as a governor upon 
each main.” I explained my arrangement for carry- 
ing this out in a modified form—a fixed meter in the 
governor room, witha system of valves for testing 
each district through the summer nights. But I would 
extend this principle still further, subdividing each 
district, and placing upon it a fixed meter and hydrau- 
lic valve. On the normal consumption then being ascer- 





I have but one other matter to draw your attentson 


tained, the closing of the valve or valves would bye- 
pass the gas through the meter, and give, by a short 


the ground seven years, and it is as good as ths day 


to, in connection with services—their protection from | observation, a very reliable test of the portion cut off. 
. . . . | . . . 2 . . . . . 
deteriorating influences; whether lead or iron, both | In districts with shifting soil, this arrangement will be 


| 
| 


the means of saving » considerable quantity of gas; 
by periodical testing any considerable leakage would 
at once be indicated. The arrangement too, is useful 
in laying and testing mains, the connexion being so 
readily made and broken for the testing withont the 
trouble of shifting Models of this, 
with the joint and clip, will be found on the table. To 


the meter, etc. 


all such valves I would attach the service-pipe of the 
nearest lamp, glazing the top with red glass, and fix- 
ing the end of the service in a position to be sealed 
before the mains were affected by neglect of the valve ; 
all syphons, too, could have this danger-signal readily 
applied, and thus an effectual guard be employed 
against neglect or accident. 

Such precautions as these, and what I have laid be 
fore you, cannot be too strongly insisted upon, as the 
I 


would not elaborate or complicate dissribution ; but 


economy in distribution dependent upon them. 


the exigencies of the work are such, and so vitally af- 
fect the interests of our undertakings, that every prac- 
tical safeguard should be impressed into the service. 
Durability and adaptability should be our two watch- 
words—durability of the mains and services, durabil- 
ity of the joints; the adaptability of both to the 
changes of condition to which they are subjected, 
Upon the consideration and observance of these watch- 
words economy is dependent, not upon the nominal 
cheapness of the first cost of the plant, and on the 
more or less conscientious observance of them, soa 
greater or less degree of economy will be effected. 





Large Pipe-Founding Contract. 





A contract for 80,000 tons of cast-iron pipes, to be 
delivered at Rio de Janeiro, has been negotiated by 
Messrs. R. Laidlaw and Son, gas and water engineers 
and pipe-founders, Glasgow, but the undertaking was 
found to be of such an extraordinary extent as to 
make it very desirable, if not even imperative, to en- 
list the co-operation of two other pipe-founding firms, 
those of Messrs. Thomas Edington and Sons (Phoenix 
Foundry) and Messrs. D. Y. Stewart and Co., who 
have for several years been jointly engaged in a num- 
ber of large waterworks contracts; and now, for the 
first time in the history of pipe-founding, there are 
to be three eminent firms leagued together in the ex- 
ecution of a single contract. 

The undertaking of introducing into the city of 
Rio de Janeiro an abundant supply of water has been 
taken in hand by the Government of Brazil, the chief 
contracter being Signor Gabrielli, who, though an 
Italian, is a naturalized British subject, and is a gen- 
tleman who has had great experience as a contractor 
—three of his undertakings being the Vienna Water- 
works, and the new dock works at Malta and Chat- 
ham. It is understood that the execution of the 
entire contract, which has been entrusted to Mr. 
Gabrielli, will cost sonething like £1,700,000, and 
that the money will be raised exclusively by Brazil 
ont of her ordinary resources, and without having re- 
course to the London money market. 

We understand that the piping now contracted for 
is intended exclusively for the conduits—of which 
there are to be two—leadiny from the reservoir or 
sourco of supply to the city of cf Rio de Janeiro, the 
area of distribution within the city being already 
most efficiently and completely laid with service 
mains. On that account the pipe contract under no- 
tice is chiefly for mains of large size, 31} inches in 
diameter, the smaller sizes forming only about 10 per 
cent. of the whole. It is intended to commence de- 


livery of the pipes within the next two or three 
months, and continue the delivery in regular quanti- 
ties over a period of two anda half years from the 
time of closing the contract.—Jron. 





Remarkable Artesian Well.—At Prairie du 
Chien, Wis., an artesian well daily discharges 809,616 








gallons of water. The well is only 960 feet deep, but 
has head enough to raise the weter 900 feet above the 
ground.—AScientific American. 
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(Correspondents, in all cases, shouid sign their communi 
cations with their names and address in full—not for publica 
tion, unless desired, but as a guarantee of good faith.—Ep. 





KnoxviLLe, Trenn., August 22d, 1876. 
Mr. Editor: Your leading article in the last issu® 
of the Journal, upon the ‘‘ Progress in the Science of 
Gas Making,” reflects rather severely on us gas mak- 
ers. 
I am aware that all due allowance should be made 
to an editor who has to write upon sucha glowing 


subject as gas, when the thermometer points to 90° 
in the shade. 
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| Washington—‘‘ that the iron pipes embedded in ce- 

| ment were mere cylinders of rust, so completely were 
they honeycombed by the corrosive effects of the ce- 
mevt.” 

Can this be true, 7. ¢., that the pipes were honey- 

combed by the corrosive effects of the cement?” 

| The natural hydraulic cements of this country are 
made from argillo-magnesium limestones, the princi- 
pal ingredients of the stones being the carbonate of 
lime, carbonate of magnesia, and clay.” 

| The elements which give the cement the power of 

| setting, or crystalizing under water, being the silicate 

| of lime and alumina, and magnesia, the double silicate 


| of lime and alumina, and the aluminate of lime. I 


| would ask where are the elements necessary to oxidize 


| or corrode iron? Are not the elements present, with 


No doubt it would have been more agreeable and | the exception of the oxygen in the water, and that is 
refreshing, at least I think you would have taken a| cowbined so that it is harmless,the ones to preserve 


more cheerful view of things if your article had been | and not corrode ? 


upon the progress in the science of ice making; and | 
yet, after taking all these tryirg circumstances into 
consideration, I cannot admit we deserve, or that you 
are justified, in making the following statement. You 
Bay : 

‘The present excessive cost of manufacture is a 
brain difficulty, or a difficulty resulting in a long dis- 
use of the brain faculties. he rule of thumb has 
had too full a sway.” 

Is this charge true? I contend, on the contrary, 
that we conduct our works and manufacture our gas 
on as correct scientific principles as are at present 
known. 

Moreover, I believe we succeed in getting as much 
gas from aton of coalas they do in England. In 
that country, as you truly observe, ‘‘some of the 
first minds of the kingdom are enlisted in the service 
of the gas makers.” And what, may I ask, have these 
great minds accomplished in the science of gas-mak- 
ing there that we do not also have in practice here ? 
or in what particular detail in the art of gas manufac- 
ture and distribution are the English ahead of us? 

I freely admit a fact which is of the utmost import- 
ance, that they sell gas much cheaper than we do; not 
because they have a more economical method than we 
have, but because the price of labor and material is 
such that they are enabled to manufacture most arti- 
cles cheaper than we can. They have also the advan- 
tage of us in a ready sale of their “residuals,” in 
this country it is not so. 

Much of our residuals are wasted ; but it is nut our 
fault—we cannot compel a market. Who would re- 
joice more than we if our residuals had a ready sale ? 

I agree with you that it is our duty to seek out, and 
put in force, every improvement that has fox its ob- | 
ject the production of cheaper gas. But I say this | 
without fear of contradiction—that the gas companies 
have spent, and do spend, more money in trying new 
inventions, in adopting so called improvements that 
have for their object the lessening of the cost of the 
manufacture and distribution of gas, than any other 
industry has spent for the cheapening of their pro- | 
duct whatever it may be. 


| 
Every experienced gas engineer has been long cog- 





Is it not true that cement isa preserver of iron 
wherever the iron is sufficiently covered with the 
same ? 

I cannot lay my hands upon the evidence at this 
momont, but I remember that the cables of the Niag- 
ara suspension bridge, bnilt in 1855, were examined 


in 1875, to see if they were defective after their ser- | 


vice of 20 years. The cables, at the anchorage, were 
embedded in cement, and were found to be, when un- 
covered, as perfect as when the wires left the mill. 

It has been the custom for years, to coat the bot- 


toms of iron steam ships, internally, with Portland | 


cement, in order to prevent oxidation by bilge water. 

I have specimens of wrought iron water pipes, coat- 
ed with cement, that have been for more than six 
teen years, in soil verv apt to oxidize wrought iron’ 


The surface of these pipes, where the cement has been | 


removed for examination, is as clean and perfect as 
that of anew pipe, and the quality of the metal, 
shown in cutting the specimen, seems excellent. 


The evidence of the preserving effect of cement. 


was 8° strong, that we began some time ago to embed 


all of our service pipes, when laying them, in Port- | 
land cement. We have thought that by so doing, we | 
were rendering them practically indestructible. But | 


if cement is a corrodent we want to know it, as we de- 
sire to keep our leakage account as low as possible. 
If, Mr. Editor, you can get the evidence of this, and 
will publish the same, you will confer a great service 
upon every one interested in the use of iron, and will 
surely receive the thanks of X. 





The Amount of Light Obtained frem Coal. 
LovutsviLuE, Ky., August 15, 1876. 


Mr. Editor ; I have read with much interest an ar- | 


ticle in your paper of June 16, and with your permis- 
sion I propose calling attention to some important 
facts suggested by Mr. Farmer, in his review of the 
experiments made by Mr. Lamson, at the Boston Gas 
Works. These deductions certainly prove that a 
much larger amount of light may be obtained fiom 
coal than is generally extracted. 

Me. Farmer, quoting from Dr. Gesnor's work on 
coal and petroleum says : 


nizant of the fact that by our present method of man- ‘That one ton of Pittsburgh coal will prodnce | 


ufacture we failed to get all the gas out of the coal. | forty-nine gallons of crude oil and also a considerable | 
Two of your correspondents have lately been demon- | quantity of rich gas, * * * * Now, as itis gen-e | 
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nish gas of a very high illuminating quality, and yet 
so cormobiued, that all attempts to convert them into 
illuminating gas have been unsatisfactory, it not tota 
failures. Now, sir, in my opinion, where we begir, 
to produce, fixed coal tar is just the point at which 
the present system departs from the correct one. ind 
it is with a view of calling attention to this poins that 
Iam induced to say what follows, for I confidently 
look forward, and that in the near future, when we 
shall produce more and better gas from a given quan. 
tity of coal. Now, as the temperature determines the 
quality, quantity, and character of the product, I may 
be excused for repeating here what every engineer and 
superintendent already knows, namely, that at a red 
heat just visible in a dark room (980°) much heat is 
evolved, and a considerabl> quantity of rich gas, ata 
cherry-red heat ‘1500°) highly illuminating gas is 
produced, and at a full red or low white heat (1800° 
to 1900°) gas of a poorer quality for lighting purposes 
is given off. Now, as the intensity of decomposition 
is in proportion to that of the heat, is it not reasona- 
ble to conclude that there is a temperature at which 
in the process of decomposition, olefiant gas and 
volatile hydrocarbons should be formed, and yet 
should be unable to decompose these into compounds 
poorer in carbon? There can be no doubt there is 
such a temperature, but it must be far below that at 
present employed in the manufacture of illuminating 
| gas from coal. Now, assuming that what I have just 
| said is true, how shall we apply the principle with 
least inconvenience and smallest expense? I wish 
| here tosay, that in my opinion, as the change required 
| is not so much in apparatus as in the conditions, that 
the machinery and apparatus now in use, and the 
| general treatment of the gas from the hydraulic main 
till it enters the gasholder, is possibly all that is re- 
| quired, and that the benches now in use, by a slight 
| modification in the retorts, and with a change in the 
| setting, would enable us to produce and maintain just 
the conditions under which the very best results are 
ever obtained. 
| And now, in conclusion, as to what I consider as 
necessary to apply what I believe to be the correct 
principle is; first, a much larger retort, say three 
|times the present capacity, and instead of charging 
| every four hours, charge twice in twenty-four hours; 
in the meantime regulating and maintaining the heat 
| at what I will call an invisible red, say from 950° to 
| 1000°, this will produce oil in the vapor state; sec: 
ond, an arrangement of vessels or chambers (second- 
ary retorts if you like) to be heated and maintained 
/at a temperature from 1450° to 1500°, and so ample 
|in their converting capacity as to receive at once the 
oil vapors, and leisurely complete the operation. | 
| am aware of the fact, that as early as 1827 B. Chaus- 


| senot patented in France the use of one vessel heated 


| to a low temperature, for distilling all hydrocarbon 
| matters into rich vapors, and a second retort heated 
| to a high temperature for converting these vapors into 
| permanent gas, and many others of later dates, but 
| there is this important difference the plan suggested 
| contemplates a carbonizing capacity with a compar 
| tively low heat, at least equal to the vaporizing capa 
| city of the first retorts. Bens. RAanxrn. 








Russian Economy in Rails.—An English p- 
per says: Russian engineers are learningto econo 





strating this fact to us in an elaborate manner. I wish 
much they could have gone a step further and pointed 
out to us a practical remedy. The patent office will 
show that this subject has received the utmost atten- 
tion, but as yet without any practical success; how- | 
ever, itis giatifying to know that gas engineers in | 
this and other countries are still endeavoring to over- | 
come this difficulty. 

Let us hope that their efforts will be speedilly suc- 
cessfully. Yours respectfully, 

Jas. SOMERVILLE 











Is Cement a Corrosive ? 
Mr. Editor: In your last issue it is stated, in the 
column devoted to chemical and scientific items, in 


relation to the recent gas explosion in the Capitol at | 


rally agreed that one gailon of crude oil will produce 
seventy cubic feet of seventy candle gas, we certainly 
ought to get better results than we generally do, it is 
very singular that with the ordinary process for mak- 
ing gas from coal, we never obtain any rich gas whe- 
ther the yield be large or small. We never see any 
signs of such rich gas as that given in the preceding 
calculations, consequently I am certain that the pres- 
ent system is radically wrong.” 


I fully agree with Mr. Farmer, in the opinion that | 
| the common process must be defective, for by it the | 
best results yet attained only convert about sixty per | 


cent. of the volatile matter taken out of the coal, into 
permanent gas, and that of » much lower illuminating 


quality than might reasonably be expected, for ou ex- | 


amination of the tar cister:i, we find there from twelve 
to thirteen gallons of ta: for each ton of coal carbon 


ized, composed of just the elements necessary to fur 


mize. They are not, as heretofore sending their old 
| yails to this country as such; but they are keeping 
|them at home, and are sending to this country for 
|iron in a partially manufactured state, with which to 
| utilize the old rails in transforming them into nev. 
Blooms are now being made in the Cleveland district, 
|to be used in tops as single, or as tops and bottoms 
| jn donble headed rails, in connection with the old rails, 
which will be employed as the center of the new rail. 
The slabs are cut to lengths, suitable for the piles 
built up of the old rails, and they are being made of 4 
quality of iron of extra hardness. Perhaps 600 tons 
of these s labs are sufficient, with the requisite old 
rails, to make 2000 tons of new rails. ‘he economy’ 
therefore, which the Russian engineers are adopting, 
tells upon the demand for rails for Russia, which was 
previously expressed by existing companies at the 
iron works of this country.— Van Nostrand’s Mago- 
zine. 
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Gas-Light Intelligence. 


United States. 


The People’s Gas-Light Company, of Albany, have 
made a contract to furnish the village of West Troy 
with gas. The contract provide: for furnishing that 
village with twelve millions feet ol gas annually. The 
works of this company are sufficiently large, and this 
addition to their business must add greatly to their 
financial prospects.— Troy Dnily Press. 

Price or Gas Repucep.—The Citizens’ Gas Light 
Company in Brooklyn, in view of the reduced prices 
in coal, yesterday cut down the price of gas to private 
consumers from $2.75 to $2.50 a thousand feet. The 
company, of which Mr. W. P. Libby is President, is 
one of the most prosperous in the city. There was 
an increase in application for meters as soon as the 
reduction was made known.—W. Y. Sun. 

Cueatinc A Gas Company.—Frederick Delmer, for 
fraudulently attaching a pipe to the main-service pipe 
of the Manhattan Gas Company at his residence, 232 
East Ninth street, was held to answer in $1,000 bail 
at Essex Market Police Court.— World. 

Tron PuriFICATION—SPONTANEOUS COMBUSTION.— 
Last evening the attendarts at the gas works in this 
city, discovered smoke issuing from a pile of iron 
filings or borings, and saw dust, lying on the lime 
bed The boards against which it was lying were 
charred and had just began to blaze when discovered 
and was extinguished with a few dipperfulls of water. 
But for its timely discovery it would soon have de- 
stroyed the old shed and water tank adjacent to the 
works, but would probably have resulted in nothing 
more serious, as the main building is constrncted of 
brick and would have been easily saved. It seems 
that the fire was caused from spontaneous combus- 
tion, as it can be accounted for upon no other suppo 
sition. The iron filings and saw-dust in which the 
fire originated, were some which after being rusted 
had been used to purify the gas with, and after being 
used was Jaid on the lime bed in the open air to re- 
vivify. The chemical change taking place in the 
mass is supposed to have produced spontaneous com- 
bustion, and set fire to the boards against which it 
was lying. Here is another opportunity for the ‘‘ sa- 
vants ” to display their wisdom and erudition in ex- 
plaining the numerous chemical combinations which 
will, under certain complications and circumstances, 
produce fire.—Salem (Oregon) Mercury. Aug. 12. 





Chemical ands Scientific 





Scnootrooms.—Repeated experiment has proved 
that in school-rooms lighted by windows on both sides 
the children suffer more or less from injure? vision ; 
and so important has the subject been considered in 
Germany, that-a law has been passed forbidding such 
windows in schools. —Hvening Post. 

A New Osservatory.—Mr. Floyd, of San Fran- 
cisco, the president of the Board of Trustees of the 
Lick Donaiton, has been consulting Levarrier, in 
Paris, as to the construction and furnishing of the 
proposed Lick Observatory, and the grounds of the 
Paris Observatory have been thrown open for bis use 
in making experiments with large apparatus. A re- 
fracting telescope with a lens one meter in diameter 
will doubtless be made in Europe at some of the cele 
brated factories.— did. 





Sounps.—Experiments made by Prof. Mayer seem 
to show that some sounds, or sounds of different pitch, 
will obliterate the sensations of others, and that this 
effect is produced at different distances. If this is 
sustained, one of the practical results would be to 


tras, in order, in the various combination of sounds, 
to provide that one does not improperly affect or ob- 
literate another.—Amer. Hachange and Review. 
DEcISION or A Patent.—By a recent decision of 
Judge Benedict (U. S. Circuit Court, E. v., New 
York) the patent of Nelson W. Green, dated May 9, 
1871, fora drive well is sustained. The decision 
covers many practical points and contains much of 
interest as showing the trials and impediments with 
which an inventor has sometimes to contend. Should 
the decision be sustained on appeal to tue Supreme 
Court of the United States, a large number of wells 
will be made tributary to the patent ; it having been 
testified to thit there are now 150,000 driven wells in 
operation in the State of New York alone. —Jbid. 
Orrve O1.—This oil, says the Hnglish Mechanic, 
bas been made in Greece}for years in a very primitive 
way, and the refuse from the rude screw presses was 
used for fuel or as manure, Although not actually 
wasted, the refuse was not fairly treated ; and some 
one having discovered that it contained 3 per cent. of 
pure oil, works were put up for extracting it by means 
of bisulphide of carbon. The machinery required in- 
volved the outlay of considerable capital; but the 
speculation has proved a complete success, a profit of 
about 25 per cent. being made annually. The oil is 
mainly used for the manufacture of fine soaps, nearly 
all the produce of the works being consignee to Mar- 
seilles.—Jour. Society of Arts. 

Pror. Crooke’s RapioMeTER.—In a discussion by 
the Paris Academy of Sciences on the cause of the 
movements in Prof. Crooke’s radiometer, M. Govi re- 
jected the idea of an impulsive force of light and of 
thermal currents of gas in the receiver; the cause he 
assigned was the dilatation by heat, or condensation 
by cold, of gaseous layers which all bodies retain at 
their surface, even in an absolute vacuum. It should 
be possible io obtain insensible radiometers, by heat- 
ing the vanes during the action of the mercury pump. 
M. Fizeau said that the constant motion, for as long 
as an hour, of aradio eter placed in the centre ofa 
circle of candles was against this hypothesis.—Hven, 
ing Post. 

Steet Beitine.—Dr. William Fields, of Wilming- 
ton, Del., has applied for a patent for steel belting. 
The Wilmington Republican says: ‘‘ Any good tough 
steel will answer the purpose. The great superiority 
of steel belting over that of leather is first its cheap- 
ness, not costing by one-third as much as that of lea- 
ther ; second, it will not stretch or get out of shape ; 
third, it is quiekly made, as there is an inexhaustible 
supply of the crude material in this country. Steel 
can be made at two and a-half cents per pound, and 
rolled into belting for two and a-half cents more. It 
don’t require to be more than a sixteenth of an inch 
in thickness for most of the belting, consequently it 
will not weigh much per foot. The doctor’s process 
for slackening and tightening the belts in a few sec- 
onds, without disturbing the joinings, is also a great 
advantage over the strings and facings now in use. 
The invention is an important one, and calculated to 
be of great service to manufacturers. 

Ice-Hovsz.—An exchange states that they are erect- 
ing a building for the manufacture of ice at New Or- 
leans. It is to be 115 by 150 feet, 50 feet to the eaves, 
and with walls 3} feet thick. which are triple, with air 
spaces and sawdust between the walls. The interior 
contains over 5000 three inch iron tubes, 36 feet high, 
placed upright in pairs, each pair being connected at 
top and bottom. Vaporized ammonia, forced through 
these tubes by steam power, reduces their tempera- 
ture below zero; and water dashed upon them ina 
spray freezes upon them, gradually forming an ice 
coating which is 36 feet long, and often 24 feet thick. 
When the process is completed, the ice is sawn off the 
tubes. Only one half the tubes will be used this sea- 
son, but they will be able to turn out 80 tons of ice a 


Lightning and Oil Tanks. 

ere 
Scarcely a thunder storm occurs of late without the 
destruction of thousands of barrels of petroleum con- 
tained in the large iron tanks in the oil regions and 
elsewhere. Nor does it seem that in spite of the fre- 
quent and heavy losses thereby arising that any ade- 
quate means have been devised to remedy or even 
mitigate the evil. 
There is no more reason that an oil tank should be 
struck than a house or hay stack, though in reality 
the damage by lightning to the former is totally out 
of proportion to that done to the latter objects. 
There is perhaps no subject so little understood 
among the people generally as that of electricity, and 
after every case of the destraction of a tank and many 
thousands of barrels of oil, we hear expressed the 
crudest theories and wildest reasoning as to the ‘‘ why 
and wherefore ” of the ‘‘ accident.”’ 
It is estimated that during this year there have 
been over 250,000 barrels of oil destroyed by fire re- 


‘sulting from lightning alone, and all this oil was con- 


tained in iron tanks. The last large fire—at Dilk’s 
station, on W. P. R. R.—consumed the oil in tanks 
thoroughly protected—as? supposed—by lightening 
rods. But we are informed that the rods instead of 
being attached directly to the tanks were at some dis- 
tance from them. Thus the slight body of metal in 
the rods could offer but little inducement to the light- 
ning compared with the heavy mass of conducting 
metai in the tank itself. As to the oil itself its con- 
ductivity is almost ni/ and ranks among the best of 
insulators. 

Lightning, in passing from the clouds to the earth 
or vice versa, always does in traveling what we try to 
do, that is it travels by the most direct route when 
the conveyance suits, if not it takes a more pleasant 
conveyance, even if it has to go further around to 
reach its destination. 

In all these cases the tanks offered a better route 
to its destination than did the slight rods, and it used 
the tanks in the same way it would use a tree or hay- 
stack, or house, preferably taking, in doing so, the 
object offering the least resistance and easiest pas- 
sage. This is on the supposition that the tanks were 
directly struck. But the main reason why oil tanks 
are so frequently destroyed lies in their pipe-line con- 
nections. These lines stretch from tank to tank, and 
in an unbroken line extend for many miles. Conse- 
quently should any object in connection with the pipe- 
line be struck, even miles away, it is instantaneously 
transmitted to the tanks. Now if these tanks were in 
connection with the earth, it is probable that the tank 
would be uninjured, and the body of metal being 
large, it would transmit the electricity to the earth 
without damage. But somebody says: ‘‘Do not the 
tanks rest on the ground, and why, then, does not 
the lightniny easily make its escape without damage? ” 
We should have to say that between the tank and the 
ground there is generally a little oil covering its bot- 
tom. This oil being an insulator—or practically so— 
or a substance refusing to conduct, the electricity, in 
pa‘sing through, even a slight film of oil interposed 
between the tank and earth, encounters so much re- 
sistance as to set fire to the oil on the bottom, which 
is easily transmitted by the vapor, spilled oil, &c., to 
the top of the tank. This accounts for the simulta- 
neous ignition of several tanks. The writer knows of 
one case where several tanks were set on fire at once, 
although at such distance as would preclude the pos- 
sibility of one communicating fire to the other, and 

the outlet of the condenser of a still ignited at the 
same time, although a great distance away. All these 
were connected by a pipe line. 

There is no doubt but that our efficient system of 
copper lightning rods attached directly to the tank— 
without insulators—and extending into the eartb:; 
some distance from the tank, with ground terminals 
of ths same material and large surface, would effectu- 
ally lessen the liability to injury by electrical dis- 
chages. 

The ordinary system of lightning rods either for 
this purpose or for dwellings is a farce and rather a 
source of danger than protection, and we think the 
lightning-rod man, the patent medicine man and 
tramp not only a mild nuisance but a positive evil. 
Unless some means are used to prevent these now 
frequent fires caused by lightning, the insurance com- 
panies will either refuse to take risks or charge such 
rates as will materially increase the price of oil.— 
American Manufacturer. 








modify the composition and performance of orches- 





day.— Amer. Architect and Building News. 
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The Mechanical Action of Light. 
A Lecture delivered at the Royal Institution. London. 
By W. Crooxss, F R. 8. 
hint 

The speed with which a sensitive radiometer will 
revolve in the sun is almost incredible; and the elec- 
tric light such as I have it in this lantern cannot be 
far short of full sunshine. Here is the most sensi- 
tive instrument I have yet made, and I project its 
image on the screen, letting the full blaze of the elec- 
tric light shine upon it. Nothing is seen but an un- 
defined nebulous ring, which becomes at times al- 
most invisible. The number of revolutions-per sec- 
ond cannot be counted, but they mus: be several hun- 
dreds, for one candle has madeit spin round forty 
times a second. 

I have called the instrument the radiometer because 
it will enable me to measure the intensity of radia- 
tion falling on it by counting the revolutions ina 
given time; the law being that the rapidity of revo 
lution is inversely as the square of the distance be- 
tween the light and the instrument. 

When exposed to different numbers of candles at 
the same distance off, the speed of revolution in a giv- 
en time is in proportion to the number of candles: 
two candles giving twice the rapidity of one candle, 
and three, three times, etc. 

The position of the light in the horizontal plane of 
the instrument is of no consequence, provided the 
distance is not altered; thus two candles, one foot 
off, give the same number of revolutions per second, 
whether they are side by side or opposite to each oth- 
er. From this it follows that ifthe radiometer is 
brought into a uniformly lighted space it will continue 
to revolve. 

It is to get rotation in a radiometer without having 
the surfaces of the disks differently colored. Here is 
one having the pith disks blacked on both sides. I 
project its image on the screen, and there is no move_ 
ment. I bring a candle near it, and shade the light 
from one side, when rapid rotation is produced, which 
is at once altered in direction by moving the shade 
to the other side. 

I have arranged here a radiometer so that it can be 
made to move by a very faint light, and at the same 
time its rotation is easily followed by all present. In 
this bulb isa large six-armed radiometer carrying a 
mirror in its center. The mirror is almost horizon. 
tal, but not quite so, and therefore when I throw a 


~ | and fro a few times, comes to rest. I now gradually 


| central mirror, the light is reflected off at a slight an- | 
; | gle, and as the instrument rotates its movement is 
} | shown by the spot of light travelling round the ceil- 
| ing in acircle. Here again the fog helps us, for it 


| gives us an imponderable beam of light moving 


{ | round the room like a solid body, and saving you the 


| trouble of looking up to the ceiling. I now set the radi- 
| ometer moving round by the light of a candle, and I 
| want to show you that colored light does not very 
| much interfere with the movement. I place yellow 
| glass in front, and the movement is scarcely dimin- 
| ished at ail. Very deep colored glass, you see, di- 
| minishes if a little more. Blue and green glass make 
|it goa little slower, but still do not diminish the 
|speed one-half. I now place ascreen of water in 
front: the instruments moves with diminished veloc- 


imponderable agent, and flash the rays of light al 
|round the room when the electric lamp is turned on 
the instrument. 

Before dismissing this instrument let me show ong 
more experiment. I place the looking-glass and thel 
metal radiometer side by side, and, screening the 
light from them, they come almost to rest. Their 
temperature is the same as that of the room. What 
will happen if I suddenly chill them? I pour a few 

| drops of ether on each of the bulbs. Both instru. 
ments begin to revolve. But notice the difference, 
| Whilst the movement in the case of the metal radiom. 
| eter is direct, that of the looking-glass instrument is 
|reverse And yet toacandle they both rotate the 
| same way, the black being repelied, 

| Now, having found that this force would carry 
| round a comparatively heavy weight, another usef«| 
application suggested itself. IfI can carry round 
| heavy mirrors or plates of copper, I can carry round 
'amagnet, Here, then isan instrument carrying a 


| ity, rotating with about one-fourth its original speed. | magnet, and outside isa smaller magnet, delicately 


| Taking the action produced by a candle flame as 100 
| Yellow glass reduces it t0...........sccseeesseseeeeerees . 89 
| Red * ‘i We” eiasnbnubndr shpvndaeshoten toothhe 71 


balanced in a vertical position, having the south pole 
at the top and the north pole at the bottom. As the 
| inside magnet comes round, the outside magnet, be. 


|ing delicately suspended on its center, bows back. 
| Blue - - We sanuvanantsbabn rans taacusagentens 56 | ward and forwards, and, making contact at the bot- 
ON a hel ee Ga) bes 56 | tom, carries an electric current from a battery toa 
Water 6c ‘“ 1 .. 96 Morse instrument. A ribbon of paper is drawn 
| Alum 6 Me coorrlirascasshssasseseevaveesse 16] Seeman he Monee” by Cockwers, Ont 28 cach 


| I now move the candle a Jittle distance off, so as to 
make the instrument move slower, and bring a flask 
| of boiling water close toit. See what happens. The 
| luminous index no longer moves steadily, but jerks. 

Each disk appears to come up to the boiling water 
| with difficulty, and to hurry past it. More and more 
| sluggishly do they move past, until now one has failed 
to get by, and the luminons beam, after oscillating to 


bring the candle near. The index shows no move- 
ment. Nearer still. There is now a commencement 
of motion, as if the radiometer was trying to push 
past the resistance offered by the hot water; but it is 
not until I have brought the candle to within a few 
inches of the glass globe that rotation is commenced. 
On these pith radiometers the action of dark heat is 
to repel the black and white surfaces almost equally, 
and this repulsion is so energetic as to overcome the 
rotation caused by the candle, and to stop the instru- 
ment. 

With a radiometer constructed of a good conductor 
of heat, such as metal, the action of dark heat is differ- 
ent. Here is one made of silvered copper, polished 
on one side and lampblacked on the other. I have 
set it moving with a candle slightly the normal way. 
Here is a glass heated so that it feels decidedly warm 
to the hand. I cover the fradiometer with it, and the 
rotation first stops, and then recommences the re- 
verse way. On removing the hot shade the reverse 
movement ceases, and normal rotation commences. 


radiometer the arms at once revolve the normal way, 
as if I had exposed the instrument to light. The dia- 
metrically opposite behavior of a pith and a metal in- 
strument when exposed to the dark heat radiated | 
from a hot glass shade is very striking. The explan- | 
ation of the action is not easy, but it depends on the | 
fact that the metal is one of the best conductors of | 
heat, whilst pith is one of the worst. 

One more experiment with this metalic radiometer. 
I heat it strongly with a spirit-lamp, and the arms | 
spin round rapidly. Now the whole bulb is hot, and | 
I remove the lamp: see what happens. The rotation | 
quickly diminishes. Now it is at rest; and now it is 
spinning round just as fast the reverse way. I can | 
produce this reverse movement only with difficulty 
with apith instrument. The action is due to the 
metal being a good conductor of heat. As it absorbs 
heat it moves one way; asit radiates heat it moves | 
the opposite way. 

At first I made these instruments of the very light- 
est material possible, some of them not weighing more 
than half a grain; and where extreme sensitiveness | 


is required lightness is essential. But the force 
which carries them round is quite strong enough to | 
| move a much greater weight. Thus the metalic in- | 








| struament I have just experimented with weighs over | Ashland, Pa.. . 
| 13 grains, and here is one still heavier, made of four | 

pieces of looking-glass blacked on the silvered side, | 
beam of electric light vertically downwards on to the | which are quickly sent round by the impact of this Brooklyn, B’klyn...... 2.75 


If, however, I place a hot glass shade over a pith | P 


contact—at each revolution of the radiometer—a re. 
cord is printed on the strip of paper by dots; close 
together if the radiometer revolves quickly, farther 
apart if it goes slower.—The Polytechnic Review. 
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The Hudson River Tunnel. 





Active preparetions are now in progress for the con- 
struction of the Hudson River tunnel on the Jersey 
shore. The entrance to the tunnel is located on Jer- 
sey avenue, near Fifteenth street, and the excavation 
will be carried in a north-easterly direction, terminat- 
ing in Washington Square, New York. The ‘tunne| 
will be two miles in length and it is calculated the 
cars will pass through it in three minutes, The roaq 
bed will be twenty-three feet in width. The shaft ai 
the foot of Fifteenth street, Jersey City, is 100 feet in 
circumference and the brick wall is 3 feet and 4 inch 2 
thick. The shaft has been sunk tothe depth of 20 
feet, and will be further excavated to tho depth of 62 
feet, when the excavation beneath the river will be 
commenced. The machinery for the work is now in 
position, and it is stated that the excavation of the 
shaft will be completed within twenty days. The east- 
ern grade of t he tunnel is two in a hundred fest, de- 
scending from Jersey City, then ascendirg on the New 


| York side two in a hundred feet. As soon as the shaft 
| is sunk to the required depth, a few feet will be exca- 


vated in the tunnel, when an iron cylinder with hinged 
doors will be inserted, so that the laborers can pro- 
ceed with the work. Compressed air will be forced 
from the surface into the cavity. Very little blasting 
will be necessary, the first vein of rock being 1,100 
feet from the New York side, and the rock is soft. 
The depth of earth over the masonry will not be less 
in any part than 35 feet, so that no injury can occur 
from the anchorage of vessels. The cost of this stu- 
endous enterprise will be $15,000,000, of which 
$10,000,000 has been atready subscribed. After seve- 
ral legal contests the Hudson River Tunnel Company 
hus been triumphant, and the president, Col. Haskin, 
declares his determination to proceed vigorously with 
the work.— NV. Y. Herald. 








Price of Gas. 
—— ee 
The following prices are official, having been fur- 
nished to the Amerroan Gas-Licur Jovurnat by the 
officers of the various Gas Companies. 
Albany (Peoples) N. Y. $2.75 


Annapolis, Md........... 3.40 
Atchison, Kansas....... 4.50 
Austin, Texas. .......... 6.00 


Allegheny City, Pa.... 1.80 20p. ct. off prompt pay 
OF, The cE vsnbiscne ese 2.75 
Ashland, Ohio........... 3.50 Street lamps 44 hours 
17 nights per month 
$15 per annum. 


Augusta, Ga............. 4.00 Net. 

Anderson, Ind.......... 3.50 Crude petroleum. 

Ashtabula, Ohio......... 2.00 Wren’s process; $10 
for 80 candle gas. 

a Ae ee 3.50 5 pc off prompt pay. 

Allentown, Pa.......... 2.50 $18 per anstreet lamps 
Meter rent 10 cents 
per month. 


-seeeeee 10.00 70 candle gas, 10 p°¢ 
off prompt pay. Pat- 
ton's process. 
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Brooklyn, Citizens... 
" Nassau... ... 
2 Metropol’an 
s Peoples, .... 
sie W’msburgh 
Brockton, Mass. ...... 


Batavia, NN: V.......6000 
Bridgton, N. J.......... 
Bangor, Me..........+00 
Boonville, Mo.......... 
Brownsville, Tenn..... 
Belfast, Maine......... 


Brockville, Ontario.... 
Bloomfield, N. J........ 
Belleville, Ill............. 
Bellaire, Ohio............ 
Barnesville, Ohio....... 


Boston, Mass............ 
TR, Be ac ceesckcces 
Bayonne City, N. J.... 
Binghampton, N. Y... 


Buffalo GL Co., N Y. 


Buffalo Mutual, N Y... 


Buffalo Citizens, N Y. 


Bloomsburg, Pa........ 


Burlington, Iowa....... 


Cleveland, Peoples, O 


Cumberland, Md........ 
Charleston, W. Va..... 


Cincinnati, Ohio....... 


Columbia, Mo........... 


Chattanooga, Tenn..... 
Cold Water, Mich....... 
Chicago, IIl.............. 
Columbia, Pa............ 
Charlottesville, Va..... 
Cedar Rapids, Iowa.... 


NG A vnviansevosvseeee 


Cortland, N. Y....... oo 


INS Diicisvdecescercavese 


Chillicothe, Ohio....... 
Camden, N. J........... 


Carson City, Nevada... 
OCadist, ORO... Ji..c000cs0 


Derby, Conn............ 


Decatur, Tl....3.%.4.... 


Danbury, Conn.......... 


“ce oe 


Dover, Del.......:.0ss00 
Dunkirk, N Y............ 


Defiance, Ohio.......... 10.00 


Delaware, Ohio......... 
East Boston, Mass.... 
East St. Louis, Ill..... 
Evansville, Ind......... 
Wi cacccrcsecapeses o<0 
Elkhart, Ind............ 
East Newark, N. J..... 
Eastchester, N. Y....... 
Elizabethtown, N. J.. 
East N ¥ (Union) LI. 
Enstport, Me............ 
Fredericksburg, Va.... 


3.75 
3.75 
3.50 
2.85 
3.00 


2.25 
4.00 
4.00 


4.00 


2.50 
2.50 
2.50 
10.00 





10 p. c. off bills over 
$10; 5 p. c. off bills 
under $10. 


5 p ct. off prompt pay. 

5 p ct. off prompt pay. 
Street lamps $17.50 
per ann. Burn till 
12 Pp. M. on moonless 
nights. 


124 pc off prompt pay. 

Net. 

10 pc off prompt pay 
on bills for 1000 per 
month. 

10 pc off prompt pay. 

10 pc off prompt pay. 

10 pc off prompt pay. 

70 candle gas, 10 pe 
off prompt pay. Pat- 
ton’s process. 

15 po off bills of $100, 


25 p. ct. off prompt pay 


5 p. ct. off prompt pay, 


Lowe process. 
Meter runt 20 cents. 
50 cts p M. off prompt 
pay. x é 
50 cts added if not paid 
25 cts p M. off prompt 


pay. 
50 cents per month off 


5 pc off prompt pay; 


Gas from wood and 


10 pc off on 500 feet or 


10 p. c. off prompt pay, 


50 cts. per M. added, 
For less than 5000 per 
For over 5000 per m th 
Street lamps till 12, 


70 candle gas, 20 peo 


No charge for metor. 


5 p. c. off prompt pay. 
City lamps $30. 
City lamps $28 p. an, 





WI BOs sc555 ces ccec0 3.50 
Franklin, Pa.............. 3.00 
| Fall River, Mass....... 3.00 
| Freeport, Ill............. 3.80 


| Fort Scott, Kansas.... 4.50 


| 


and 2¢ pc over #200. 
Street lamps $25.22 
each, per annum. 


Meter rent 25, 30, 
and 50 cents. per m. 
for 3, 5 and 10 light. 


by the 5th. 


prompt pay. For 
20,000 feet a mouth 
32.50. 


10 pc off for 100,000 
per year. 

Cannel coal, 

less; 50 cts per M. 
on from 500 to 2000; 
20 p c off on 2000 
and upwards. 
and 50 cts per M. on 


excess of 5000 ft. per 
month. 


if not paid by 10th. 


month. 


moonless nights $25 
per annum. 


off prompt pay. Pat- 
ton’s process. 


a a 3.50 
Fredonia, N. Y.......... 3.00 Street lamps $25 per 


Guelph, Ontario......... 3,50 


oo a ree 2.50 
Greensboro, N. C....... 4.00 
oe, re 4.50 

" WF wgandatcaedsdses 4.00 


Grand Rapiids, Mch.. 2.80 


“c “é ec 2.50 
Gloucester, N. J....... 3.15 
Greenwich, Conn....... 2.40 
Gosnen,~ ING. 5.566600. 10.00 


Huntsville, Ala.......... 3.50 


Hempstead, L. I........ 4.00 
Huntingdon, Pa......... 3.80 
Hagerstown, Md....... 3.75 
Hamilton, Ohio......... 4.00 
Hillsdale, Mich.......... 3.50 
Holyoke, Mass........... 8.01 
Hartford, Conn......... 2.75 


Hornellsville, N. Y.... 3.50 


Honesdal e, Pa.......... 4.00 
Hannibal, Mo............ 3.00 
eg Wn Wisse snciinnn vos 4.00 
Indianapolis, Ind....... 2.50 
NS. ee 3.00 


Jersey City, N. J....... 2.75 
oid Ae 3.50 
Jacksonville, Ill,........ 4.00 
Jefferson City, New 
Orleans, La.......... 4.00 
Johnstown, N Y........ 3.50 
Knoxville, Tenn......... 3.00 


De eee 4.00 
OS Eee 3.80 
Lynchburgh, Va........ 3.00 


Louisiana, Mo............ 4.50 
La Crosse, Wis.......... 4.50 


Lancaster, Pa........... 3.00 
Louisville, Ky........... 2.70 
La Porte, Ind........... 3.50 
Lowell, |Mass............ 2.50 
Lafayette, Ind.......... 2.75 
Lexington, Mass....... 2-40 
Los Angelos, Cal....... 6.00 
Locyport, N Y.......... 3.20 
Millville, N. J........... 3.12 
Milford, Del...... ........ 3-50 
Marquette, Mich........ 3.50 
Morris,: Tib.is..0s.00 20600 2.00 
Meriden, Conn.......... 3.93 


Marietta, Ohio......... 3.50 


Marshalltown, Iowa... 4.50 


Meadville, Pa............ 3.50 

we e. Senpasenyes 2.50 
Madison, Ind............ 3.75 
Monroe, Mich............ 3.50 
Waren, Ti. Ke saseca ccs cee 4.50 


Middletown, Conn.... 3.56 
Mount Sterling, Ky..... 4.50 
Monongahela, Pa....... 2.75 


Minneapolis, Minn.... 5.00 





Mahanoy City, Pa...... 10.00 


5 p. c. off prompt pay. 


Meter rent 25 cts. per 


After September 1st. 
For less than 1000 feet 


For over 1000 eet per 
10 per ct discount on 
5 pc off prompt pay. 


Wren’s process 
70 candle gas, 20 pe 


10 per ct. off prompt 


50 cents per 1000 off 





| 


annum ; burn fill 12 
P. M. 


Wood and oil gas. 
month. 


per month. 
month. 


300,000 ft annually 


off prompt pay. Pat- 
ton’s process. 


pay. 


prompt pay. 

124 cents meter rent 
per montb. 

No meter rent. 

5 p. c. off prompt pay. 


10 p.c.offprom pay 
Meter rent “0 cents 
per month. 


124 p.c. off prompt pay. 


Meter rent 15 cents. 


5 p. et. added to bills 
not paid in 5 days, 


50 cents per M. off 
prompt pay. 


5p. c. off prompt pay. 
Wood aud oil gas. 
25 cents per 1000 off 


prompt pay. 
Wren’s process. 


Less 20 pe per M. if 
paid within 30 days. 


For 15 candle power, 
or $10 per M. coal 
gas meter measure 
(Petroleum Gas— 
Wren’s patent). 


20 cts. per M. off if paid 
by 6th. Consumers 
over 3000 ft. 30 cts. 
additional discount. 


50 cts p M. off prompt 
pay. 
25 cts p M. off prompt 


pay. 
For over 10,000 ft. per 


Morristown, Pa 
| New York, 


Nashville, Tenn 
Newark, Citizens, N.J. 


New Brunswick, N. J. 
North Attleboro, Mass. 
New Britain, Conn 
New Haven, Conn..... 
Nantucket, Mass....... 
Niagara. Falls, Ue dea 
Norwalk, Cenn. 


New Albany, Ind 
New City, Montreal... 


Omaha, Nebraska 
P’keepsie, Citizens.... 
Paterson, N. J........++. 


Portchester, N. Y¥ 
Pittsfield, Mass 


iy ee Pe ee 
Portsmouth, N. H 
Pittsburgh, Pa.......... 
Philadelphia, Pa 
Painesville, Ohio 
Pawtucket, R. I 


Providence, R. I 


Plainfield, N. J 


Poughkeepsie, N Y.... 
Port Huron, Mich....... 
Quincy, Citizens, Mass. 


Rochester, N. Y 


Richmond, Ind 
Syracuse, N. Y 
St. Joseph, Mo 


Sandusky, Ohio. ....... 





month, 


25 po offif paid in five | 
days: 25 to 40 cents | 
per month meter | 

| St. Charles, Mo 

5 per ct off prompt pay 


rent. 


Net. 


Under 5000 fest m’th 
$2.75 per M.; over 
5000 feet per month 
$2.50 per M. 

10 pe off prompt pay. 

70 candle; 20 p coff 


San Antonio, Texas.... 


Steubenville, Ohio 
Sherman, Texas 





prompt pay. Pat- 
ton’s process 


3.00 18 candle coal, an 


2.50 
2.75 
2.50 
2.50 


50 Water Gas. 


3.00 Meter rent 15 cts. p. m. 

3.50 20 cts p M. off prompt 
pay. 

4.00 124 pct off prompt pay. 


2.50 Street lamps, $22 p a 
3.15 5p. c. off prompt pay. 
4.00 124 p.c. off promptpay 
5.00 
2.70 Gwynne Harris process 
3.80 10p c. off prompt pay, 
and in addition 5 p.c. 
on bills of $200; 10 
P.,0. on bills of $1000 


3.50 5p. c. off prompt pay, 
and 10 p. oc. off on 
bills of $350 per an 

3.00 

4.50 Meter rent 25 cts. p m. 

3.22 

1.00 

2.15 

3.50 

2.80 5pcallowed on bills of 
$500, and 10 p’c on 
bills of $1500 for six 
months. 

2.25 

3.50 10 pctoff promp pay, 

3.50 5p et off forless than 
5000 a month. 

10 per cent more ‘than 
5000 a month. 

3.50 

4.00 10 pce off prompt pay. 

10.00 70 candle. Patton's 
process. 

3.20 Public lamps till 11 
Pp. M., 18 nights per 
month $20 per lamp. 

2.60 10 pe off prompt pay 

3.50 

5.00 

3.50 

2.40 

3.60 

3.00 

3.00 

4.60 

4.00 5 pc off prompt pay ; 
10 to 25 po off on 
bills for 500 to 25 M, 
feet per month. 

3.00 50 cents added if not 
paid by 20th. 

2.75 

3.25 $25 for city lamps. 

4.00 124 p. ct. off on bills 
over $100 p. month. 

5.00 10p.c. off prompt pay, 
and in addition 5p. e. 
off bills from $50 to 
$100 per month ; 10 
per. ot. off bills over 
$100. 


5.00 20p. c. off prompt pay, 
Nov. 1st to May 1st. 
10 p. o. rest of year. 
7.00 10 per ct off from 10 
to 20,000 per month 
20 p ct off from 20,000 

and upwards, 


5.00 5, 10, 15 and 20 p. c. 
off, according to 
quantity. 

7.00 October last reduced 
from $8. 

2.75 Meter rent 124 cts if 
300 feet is not used 
monthly 
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Sedalia, Mo.............. 3.50 
eee 3.15 5 per ct off on less than 
5000 feet per month. 
10 p ct from 5 to 15 M. 
15 pct from 15 to 20 M. | 
20 per ct over 40 M. 
Shreveport, La.......... 5.00 
Shelbyville, Ind......... 2.00 Wren’s process; $10 
for 80 candle gas. 
Shenandoah, Pa........ 10°00 70 candle. Patton's 
process. 
Shamokin. Pa......... 10.00 70 candle. Pattons 
process. 
Sunbury, Pa............. 10.00 70 candle. Patton's 
process. 
NID, aencccren cass 3.00 
Titusville, Pa...... ..... 3.00 
Tidioute, Pa............. 2.00 Wren’s process. 
Vicksburgh, Miss....... 4.50 ‘ 
Wilkesbarre, Pa....... 350 10p. c. off prompt pay. 
Worcester, Mass........ 3.00 5p. c. offon 3500, and 
10 p. c. off on $1000 
in six months. 
Westfield, N. Y.......... 4.00 10p.c. off prompt pay. 
Washington, D. C...... 2.25 
Watertown, N. Y....... 4.50 10p.c. off prompt pay. 
Wheeling, West Va.... 2.25 10 p ct off prompt pay. 
Washington, Pa......... 2.50 
Woburn, Mass.......... 3.00 
Waterbury, Conn...... 3.50 5 pe off on biils of $50 
10 pc off on bills of 
$100. 
5 p c added if not paid 
by 10th. 
OX | Se ee 3.00 Meter rent 124 cents. 
Youngstown, Ohio..... 2.50 10 p. c. offon bills of 
$50 per month. 
Waterbury, Conn....... 3.00 5 pcoff on bills of $50, 


10 p c off on bills of 
$100; 10 p c added 
if not paid by 10th. 

Washington, CH., O. 1.20 Wren’s process; $6 for 
80 candle gas. 








Wilmington, Del. ...... 2.50 Street lamps 3,650 hrs 
per year, $31. 50 per 
lamp. 

Zanesville, Ohio......... 2.70 10 p. c. off on bills of 
$25 per month ; city 
lamps $23. 

Gas Stocks. 


Quotations by W. B. Scott & Co., Bankers, 
24 Pine Street, New Yorx Cry. 
SEPTEMBER 2, 1876. 
t=” All communications wiil receive particular attention 
a ee 

was. Uo. 8 of NN. 2. City. 
Capital. Par. Bid. Asked. 


NN can ckncunesenne $1,850,000 50 115 120 
Manhattan............. 4,000,000 50 240 he 
Metropolitan. .......... 2,500,000 100 145 150 
- Scrip... $1,000,000 .. 102 —- 
ry Bonds.. 500.000 1000 104 --- 
NR 5,000,000 100 109 1114 
“Bonds, gold 900,000 1000 105 — 
 - eer 4,000,000 100 135 140 
Jamaica, L. I......... 25,000 100... os 
Jacksonville, Ill...... 120,000 50 8&2 sie 
Lewistown, Maine.. 400,000 100 50 85 
Lima, apa 60,000 100 10 
= Bonds 30,000 90 
Laclede, St Louis Mo 1,200,000 100 100 110 
Peoples, Jersey City - 125 135 
Peoples of Albany.. 650,000 100 — 20 
Bonds 350,000 1000 -- — 
Peoples of Baltimore 25 99 100 
” Bonds.... , 106 --- 
Perth Amboy ......... 25 —- 95 
Rochester, N. Y...... 100 50 60 
Richmond Oo., 8. I. 300,000 ... 100 105 
Woonsocket, R. i. 150,000 100 100 — 
4 gf See 400,000 40 148 150 


Hamilton, Ontario... 150,000 40 1124 
San Francisco Gas- 


Co., S. Fr’isco Cal. 99 100 
St. Louis, Missouri.. 600,000 50 — 100 
Stillwater, Minn...... 50,000 50 — 26 
Suburban, W’stch’str 390,000 50 —— 100 
Saugerties, N. Y..... 15,000 100 410 115 
Troy, Citizens......... 600,000 100 —— 100 


Central, Westchester 466,000 50 100 105 
Gas Co.'s of Brooklyn. 


Brooklyn ..........-. . 2,000,000 25 190 195 
6 ae 1,200,000 20 85 87 

SERED Ss onckevs 320,000 1000 95 100 
ae ey ee 1,000,000 10 50 55 


oF I, vin008 $ 325,000 .. — 95 
. ee... ans . 8s = 





Matwenellion. pcnhs akan 1,000,000 100 70 78 
SM Sin) ceccaaceaseoos 1,000,000 25 75 80 
= ee 700,000 1000 §=96 98 
WwW illiamsburgh iesbbee 1,000,000 50 125 130 
Scrip aa Oe 103 
Out of Town Gas Companies. 

Bath, Maine........... 70,000 100 
Buffalo Mutual, N. Y 750,000 100 - 80 
: Bonds 200,000 1000 - 90 
Baltimore, Md........ 2,000,000 100 150 170 

P Ctfs., gold 1,000,000 105 

Bayonne, N. J........ 100 90 
Brockport, N. Y..... 25,000 100... 80 
Citizens, Newark..... 918,000 50 40 95 
a © Oth. 53,000 — 
ie ‘* Bds. 124,000 -- 
Derby of Conn...... , 160,000 100 60 80 
East Boston, Mass. . 25 1382 --- 
Fort Wayne, Ind..... BOD cue - 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn...... 700,000 25 152 — 
Hempstead, L ...... 25,000 100... — 
Jersey City ........ ... 386,000 20 160 _ 





PRI. ES OF FOREIGN AND DOMESTIC GAS 
COALS. 


(Reported Expressly for this Journal.) 
SEPTEMBER 2, 1876. 
DELIVERED IN NEW YORK. 
English Cannel. 





PC 6ick6escGceeeeeae aueeed shenaue ou see $17 00 @ 18 00 
PMID 6 v5dnd66 bows candesencsccecdhosses 1650 @ 17 00 
English Caking Coais. 
| PPPTTTT TTT Tre Tee eee .85 50 @ 00 00 
ERGOTPOOL CRRIRE..0 oc csccscssccccccescccececss 1150 @ 1200 
KRritish Province Coals. 

TD ns aacidaenes tinea taake en eeses 2 00 
Block House—At Mines, $1.87, Gold. 200 
Caledonia—At Mines, $1.50, Gold. 0 00 
Little Glace Bay—At Mines, $1. 75, “Gold. 0 00 
Lingan—At Mines, $1.75. Gold..... 0 00 
Sydney—Old Mine..... _ .......... 3 00 

- Reserve, $1. 15, GoldMine.. 0 00 


” inns daghiwsns pe00sdedencessesecas -— 


Duty, 75 cents per ton, gold. Freight to New York $2 00 
currency. Cost of above coals delivered in New York, $4 25 
@ $5.25, currency.) 


Pennsylvania Coals. 


Penn Gas Coal—At Amooy.......... + seseeee $560 @0 00 
Westmoreland—At AMDbOY........... cseeecece 560 @0 bv 
Es hhunwas Rcsnsincdsne don 065066409 esnsees 560 @0 00 
(In New York, the above coals $6 00) 
Youghiogheny (at New York)...............- 600 @000 
IN cdse wevseeeee. Sh 6+bnnbeonee<hss0be0se 600 @0 00 
West Virginia Coals. 
IR 5 5c subne ik 000cdce0tpse de a eee 600 @ 00 
Despard........... phbcdtn Heeeebaneaas -600 @ 000 
IIS vind 0 case scacesesehneeesadsuens 600 @ 000 
BERSTIONE GIRS OOR).....c ccccccccccccccccccee sete 6 00 0 00 
POATMBORE,....o - 200 cecccccccccccccccvcceccvcces cs 600 @ 000 
EE cnn auecbetencsveves dpabipeve se 600 @ 000 
PUI, 50s ccccccccccccccscccsvessessecess 600 @ [0 00 
Cloverhill Of Virgimia..............cceeeesecees 600 @ 600 


McKenzie Compound Mixture.............. . 
American Cannel Coals. 


Peytona of West Yirginia................... $10 50 @ 000 
Darlington of Penmsylvania..............sec0e eoccesees —_— 
Cannelton Cannel..............00e+006 6 + ae>b been a6 10 00 
Red Bank— IID S54 bees cndes . socescescese 6 50 

SE I occu tins 0a 065065 so ese suss 7 2 

Asphalts. 

Albertite of New Brunswick.................. $2100 @ —00 
NE SEIN bs cas tcnxaseiecssdescsine —— @ 140g 





The Penn Gas Coal Company have contracted with the 
PittsburghGas-Light Co. fur their entire supply for th en-- 
suing year from their Youghiogheny mines. 


Within the iast week contracts have been made by some 
of the companies in New York for about 200,000 tons of Penn 
Westmoreland, Waverly, Youghiogheny, and the West Vir- 
oo caking coals—at $6°00 per ton a reduction of 50 cents 

m last years’ prices. 





—— 


TO GAS COMPANIES. 
FOR SALE, IN LOTS TO SUIT. 


WO HOLDENS—one with Iron Columns and Gir 
ders. 

HYDRAULIC (4inch) STAND PIPES, MOUTH PIECES 
and Covers for two benches of Threes. 

Three IRON RETORTS—Condensers, Washer, and Washor 
Tank. 

Three Round (4 feet) PURIFIERS‘and Covers, with Center 
Seal and connecting Station Meter and several Dry Meiers- 

Apply at the office of this Journal. 423 


WANTED TO LEASE. 


GAS WORKS OF ANY CAPACITY, FROM 1,000 TO 
10,000 feet Coal Gas per day, by a practical gas maker 
Parties having such to lease will please send particulars to 
E. W. GUILD, 














42-2 13 Bassett St., Providence, R. I. 


| 
| and feet of natural gas per day. Addross 


Wanted to Purchase for Cash H 


GAS WORKS IN A TOWN OF FROM TEN 10 p 
. TEEN thousand inhabitants. Address Hamittoy g 
LIGHT AND CoKE Co., Hamilton, Ohio. 412 


TO GAS- LIGHT COMPANIES 


y ANTED—A SITUATION IN A GAS WORKs, y 

undersigded (a young man) who has had seven » 
experience, connected with the operations of gas wa 
wishes to engage himself as Superintendent of a wo 
where the make is 5,000 to 50,000 per diem, Or Will accg 
position in any department connected with operation 
works. Address SUPERINTENDENT, care Of M. Coomns, 
Engineer Gas Co., Youngstown, Ohio- 412-14 


FOR SALE, 


A HALF INTEREST IN A SMALL GAS WORKS jw 
be sold. or leased to a practical gas man. Two thy 
















J. SHACKELTON, 
405-tf Westfield, y, 


WHEELER & WINTERTEEN, 


INSPECTORS OF 


Gas Meters and Repairer 











Gas Companies having Meters to be repaired will pir 
inform us. The best references given from different, 
Companies and State Inspectors. Address for terms, of 
1618 Fourteenth St., Washington, D. C. 411-4 


NOTICE TO GAS COMPANIES 


\ ANT E D—A SITUATION BY A YOUNG yA 

who has had upwards of Nine Years experience 
Repairing and Fixing Gas Meters. Hashad some exp 
ence in Gas Fitting, etc. ; willing to make himself gene LAW. 
useful. Good references given. Address to C. McKAY, 4am PEO] 
Milwaukee street, Milwaukee, Wisconsin. 409 CITT 


JAMES MARSHALL & CO. 


Franklin Foundry an 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 











BOST 
CAM) 
NEW 














857-t 










Works, ISth, 19th, 20th and Railroad Stree 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 


N.B.—Pipes from 8-Incn and upward; cast in 12 ft. leng 
te@™ sond for Circular and Price List 


NATIONAL FOUNDRY 


AND PIPE WORKS. 
OFFICE AND WORKS—CARROLL, PIKE, SMA 
AND WILKINS STREETS, 
PITTSBURGH, PA 


wmM. SMITH, 


Manufacturer of all kinds of GAS and WATER PI 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 

We offer special inducements to parties wishing to Pl 
chase. My Pipe is Smooth, regular in weights, and cast 
tically. 

N. B.—Pipe from 3 tach and upwards, cast in 12-ft. lengt 
t%~ SEND FOR CIRCULAR AND PRICE LIST. as 


S$. DECATUR SMITH, 
a {Gaia Yor che 
CAST IRON GAS © WATER PIP 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 

| Several Thousand 2, 3, 4, 6 and § Inc 

| Cast Iron Gas and Water Pipes on 

hand, for immediate delivery. 








i 
















A@-FITTINGS KR” ‘B42 AN) WATER MAINS.“6t 





376, sep. 25 1876. 
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» Is 
ee Vy, ! NY 
Mddee Yj 
@ used these Valves: 


$57-tf 


They afford a direct passage the full size of the pipe. 
alloy similar to Bassitr metal, specially prepared for the purpose, and superior to all 
other metals used for the seats of Gas Valves. 
ces to which it is exposed. 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 

CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN. Mé 88. 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. 

PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. 

CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. 


s 
GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER, 





MANUFACTURERS OF 





These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


The Best Gas Valwes Ever Made. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHUT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among the many that have 











Advertisers Index. 4 


GAS BURNERS, APPARATUS, ETC. 


rican Meter Co.—West 22nd st., N. Y., Arch and 22d 
, Phil., 548 Washington st., Boston. 

iron Gas and Water Pipe—S. Decatur Smith, York and 
oyer streets, Phila., Pa. 

jon Gas ‘and Water Pipes—R. D. Wood & Co., Phila- 
Iphia Pa. 

t Iron Gas and Water Pipe—McNeal & Archer, Burling- 


Gas Retorts, etc.—Gardner Bros., 963, Fourth Avenue, 
tsburgh, Pa, 

Iron Pipes and Fittings—B. 8. Benson,52 Kast Monu- 
ent street, Baltimore, Md. 

t Iron Pipes for Water and Gas—Riley A. Brick, 112 
eonard street, N. Y. 

Iron Gas and Water Pipe, etc.—H. R. Smith & Co., Co- 
bus, Ohio. 

Valves (Chapman) 75 and 77 Kilby st., Boston, Mass. 
Burners—C, Gefrorer, 248 North 9th st., qhila. , Pa. 
Purification—St. John and Cartwright, 2ist and Avenue 
New York. 

Meters, etc.—Harris, Griffin & Co., 12th and Brown 
eets, Phiia.. Pa. 

Meters, etc.—Wm. W. Goodwin & Company, 1012 Fil- 
tt street, Phila, Pa. 

Meter Manufacturers—Harris, Helme & McIlhenny, 1117 
herry st., Philadelphia, Pa 

Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadwa: 
holders, Etc.—Deily & Fowler, 39 Laurel st., Phila., Pa. 

R PI — _aey of America, 63 and 64 Drexel Building, 
ew York. 
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= lolders—George yg! & Co., Ramsay st., Cincinnati, O. 
i Tips and Scotch Tips—Charles H. Meyer & Co., 227 
lestnut street, Phil. Pa. 

to p ut Conically Slotted Wood Trays—John L. Cheesman, 


i and 149 Avenue C., N. Y. 

ent Gas Exhauster—Smith & Sayre, 95 Liberty sttreet. 
suze & Audouin Condenser—Jas. R. Smedberg, Sole 
ent for U.S. San Francisco, Cal.; Henry Cartwrighf, 
iT Green street, Phil. Pa, 

ete oo S§ Townsend, Agt., 31 Liberty 









GAS COALS 


inelton Coal Co. of West Virginia—J. Tatnall Lea 325 

hestnut street, Phila, Pa. 

Lue; Chips—H. E. Hoy, 34 New street, N. Y. 

a} * Coal Co.—Parmelee & Bros. Agents 32 Pine st. 

New York. 

Coals—Perkins & Job, 27 South st. ,N. Y. 

York and Cleveland Gas Coa Company—384 Fenn 

’ venue, Pittsburgh, }’a. 

1 ‘ional Coal Gas Company—H. P. Allen, 4 Warren st., N.Y. 
in Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 

ts 

Lay 








all street, N. ¥. 
ytona Cannel Coal—S. E. Low, 58 Broadway, N. Y3 
Tconnell Gas Coal—52 8. Gay Street, Baltimore, Md. 
ugheogheny Coal—Perkins & Job, 27 South St N. Y. 
botch Cannel Coals—James McKe®vie, Cannel Coal Mer- 
lant, Haymarket, Edinburgh. 


FOUNDRIES. 


antic Deck lhon Works—John P, Kennedy, Office 98 
liberty street, N. Y : P..O, Box 2348, 
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| Continental Works—T. F. Rowland, Greenpoint." 


Camden Iron Works, Camden, N.J.—Jesse W. Starr & Son. 


Franklin Foundry and Pipe Works—Jas. Marshall & Co., | 


23 Nineteenth street, Pittsburgh, Pa. 

Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
street, Phila., Pa. 

National Foundry and Pipe Works—Wm. Smith, Carroli, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa. 

Oregon Iron Foundry—Herring & Floyd, 740 Greenwich 
street, N. Y. 

Pascal Iron Works—Morris, Taskar & Co., Philaaelphia. 


WATER METERS, PUMPS, ETC. 


Valves for Water, Steam and Gas—Ludlow Valve Man’g 
Co., 940River street, Troy, N. Y 
CLAY RETORT WORKS. 


B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 

Cheltenham Fire Brick and Clay Retort Works—Evens & 
Howard, 916 Market street, St. Louis, Mo. 

Clav Retort and Fire Brick Works—Edward D. White, Van 
Dyke street, Brooklyn, N. Y. 

Manhattan Clay Retort Works, 15th st., near Av. C, N. Y. 

Philadelphia Fire Brick Works, Vine and 23d sts., Phila, 

Clay Gas Retorts, etc., etc.—J. H. Gautier & Co., cor Greene 
and Essex streets, Jersey City, N. J. 


LAMPS, STOVES, PETROLEUM, ETC. 


Lamps—M. B. Dyott, 114 South 2nd Street, Phil. Pa. 
Patent Lamp Post—J. W. Graham, Chillicothe, Ohio, or 
A. M. Callender, office of this Journal. 


MISCELLANEOUS. 


Architect and General Gas Engineer—William Farmer, (1. 
Broadway Room 95, N. Y. 

Brass Cocks, Plumbers’ Materials, etc., etc.—McNab & Har- 
lin Manufacturing Co., 56 John st., N. Y. 

Contractors for Gas Works, Etc.—Murray & Baker, Fort 
Wayne, Ind. 

Cathell’s Improved Retort Settings—A. M. Calleuder & Co., 
42 Pine street. N. Y. 

Fodell’s System of Bookeeping—A.M. Callender & Co., 42 
Pine st., New York. 

Lowe Gas Process—S. A. Stevens & Co., Sole Agents, Room 
27. Astor House, N. Y. 

Gas Engineer—B. &. Chollar, 914 Olive St., St. Louis, Mo. 

Kidd’s Gas Consumers Guide—A. M. Callender & Co., 42 
Pine Street, N. Y. 

Portland Cements—S. L. Merchant & Co., 76 South st., N. Y. 


Screening Shovels—Herring & Floyd, 740 Greenwich street‘ 


New York. 
Scientific and Practical Chemist and Geologist—Profetsor 
Henry Wurtz, 12 Hudson Terrace, N. J. 
Screening Shovels—A., See & Son, 1258 Broadway, N Y 
Screening Shovels—Torrance, Merriam a Co., Troy, N. x. 
Strap File and Binder—A. M. Callendar & Co., 42 Pine street, 
Room 18, N. Y. 
nited States Hoisting and Conveying Company, 115 Broad- 
way, N. Y. ; 
Wrens Gas Works—Cor, Jay and Water sts., Brooklyn,.N. Y. 


The seats are made of an 


It does not corrode under any circumstan- 





HAPMAN VALVE MANUFACTURING CO. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 





SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
LYNN GAS-LIGHT COMPANY, LYNN. MASS. 

FITCHBURG GAS-LIGHT COMPANY, FITCHBURG. MASS. 
CITIZENS GAS-LIGHT COMPANY, NEWARK. N. J. 
WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH. NW. f 


€ 
STEAM VALVES 4 INCH TO 12 INCHES DIAMETER 
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RENEE ASE —— 


JOHN P. KENNEDY, 


Hoy. Kennedy &Co., 


GAS ENGINEER AND CONTRACTOR 


For the Erection, Alteration and Extemsion 
of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES, 
Office 111 Liberty Street, P, O, Box 2,348 
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AGENT FOR THE 
ATLANTIC DOCK 


lron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
South Brooklyn. 

MANUFACTURERS of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, 


' GAS-HOLDERS, 


TELESCOPIC OR SINGLE ; 


| Iron Roof Frames with Cornice Gutters, covered with Cor 
| rugated Iron or Slate; Iron Doors and Iron Pivot Blind 
Windows; Coke Barrows, Fire ‘Tools, Retort Lids, Cotte 
| Bars and Screws, Stop Valves, Tar Valves for Regulatin 
| Dip in Hydraulic Mains, Presture Gorernors for Stre 
Mains, and Compensators fort £2: 1austers that are unriva 
for unvarying accuracy Steam Engines, Boilers, Etc,, Et 
Post Office Box 2,348, Office 98 Liberty street, 
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GAS COALS. 
TH E 

PENN GAS COAL CO 
OFFER THEIR 


COAL, CAREFULLY SCREENED, 





MPAN 


Y 


AND PREPARED FOR 
GAS PURPOSES 
4 - j | oe pa |= Ce 
UD —_—_—— 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
»n the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 


Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. do _ 


ae 


‘ 366-ly ie 





CANNELTON COAL CO. 


Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 


ginia, delivered at RICHMOND, Va. : 
CANNEL, 








CANNELTON 


cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 











CANNELTON CAKHKING COAL. 
Per cent. of Ash in Sulphur in Sprcrr. Gravity. 
VoLaTILE soa ree Sete fe 
Martrer. CoxE. Coa. Coxe. CoxE. Oot.. VoLATILE Coat. Gas. 
| MatTTer. 
35.1 64.9 2 6 .82 1.48 . 66 1.289 .476 


| 
j 
: 
? 


MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb.. 
—gave 16 14-100 Candle-Power. 
COKE, of very fine auality—1453 pounds produced from one ton of coal. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & JOB, 27 South Street,N. Y. ; 
SALES AGENTS - 





91 State Street, Boston. 
(H. W. BENEDICT & SON, New Haven. 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 S. Gay Street, Baltimore, Md. 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Builda- 
ng, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 

This Company offer their very superior Gas Coal at lowest 
ma:ket prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
| good illuminating power, and of remarkable purity; one 
| bushel of lime purifying 6,792 cubic feet, with a large amount 
— | of coke of good quality, 

| _ It has been for many years very extensively used by various 
| Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyn and Citizen's Gas Light 
; Companies of Brooklyn, N, Y *; the Baltimore Gas Light Com- 


Corner of Jay and Water Streets, | pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. I. 


BROOKLYN. N. Y. Best dry coals shipped from Locust Point, wharves, and 
VING GRANTED THE USE OF ONE OF — attention given to orders for chartering of vessels, 
{ vo 


A 
H my Patents to the Gas-Light Company o America, | —— 
THE DESPARD COAL COMPANY 


and settled my claim against them, I inform the profession 
OFFER THEIR SUPERIOR 


that { continue to erect the Works known as 
DESPARD COAL 


Wren’s Cas Works, 
| To Gas Light Companies throughout the country. 


and sell Licenses to use my Patents for making Gas from 
Petroleum. Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
Gentlemen of the profession :—As your consumers demand BANGS & HORTON, No. 31 Duane street, Boston. 
& better light, and as that demand has been in many cases _—— _) my County, West Virginia. 
P r P 
sought in vain to be met by using different abortive imita- Compan 7’s Office, 15 German st.,} Baltimore. 


tions of my various processes, would it nut be well to make Among the consumers of Despard Coal, we name: Man- 





SCOTCH CANNEL COALS. 
‘S\HE SUBSCRIBER IS PREPARED TO CONTRACT FOR 
the supply of all the principal SCOTCH CANNEL 


COALS. Prices and Analyses of the various Coals will be 
orwarded on application. 


JAMES M°KELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED 1840. 


WREN’S GAS WORKS. 


W. C. WREN, 





357-ly 





' 





success sure by trying the plan of the inventor. 
You can eurich your Coal Gas to any desired standard, by 
using my process, in the simplest mauner, and much cheaper 
hanby any other method. Address as above. 397 


| hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 
*," Reference to them is requested 204-. 


NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of the 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. On most favor 
able terms. 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 

| Branch Otlice—C, & P. RR. Coal Pier 

| CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohio, 
W. H. WATERBURY & CO., General Sales Agents, 
351-ly 137 Broadway, New York. 















PEYTONA 


CANNEL COAL 


From West Virginia. 








Yields over 13,000 teet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
is over 43 candles. Purifies 4,510 feet to the bushe! 


of lime. 
8S. E. LOW, Secretary, 
Office, 58 Broadway. 


OFFICE OF THE 
NATIONAL COAL GAS COMPANY. 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. 
I. B. BRICE, Vice-President. 
A. H. ALLEN, Secretary. 
WM. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS, Engineer. 


This Company is the owner of the GWYNNE-HARRIS, or 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam,.under,what is known as the 


GWYNNE: AND HARRIS PATENTS. 
This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that itis the greatest improvement ever made 
inthe manufacture of Gas, either for Lighting or Heating 
purposes. With half aton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is so small that one man can attend three or four benches. 
The process can be put into either Coal or Oil Gas Works 


(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other be: . The Citi- 
zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have fonnd it not Only far better, but ac- 
tually cheaper than atmospheric airin making Gas, with the 
use of * petroleum and its products ” 

» Further information, and terms of sale of rights will be 
given, upon application to the Company 848-ly 


Portland Cement, 
Roman Cement, 


Keene’s White Cement, 

English Fire Brick, No. 1, $35 per M. 

“ Silica Fire Brick, $60 
IMPORTERS. 


S. L. MERCHANT & CO., 


76 South Street, New York, 


Corner Maiden Lane. 344-ly 


&@” Remit 10 cents postage for “ Practical Treatise 00 
Cement.” 


B. E. CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO. 
8n5- 
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IMPROVED GAS EXHAUSTER:; 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 
8. 8. TOWNSEND, General Agent, 31 Liberty Street, NEW YORK. 
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ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 
1, It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of ores 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, and a great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 
Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 
THE WAVERLY COAL AND COKE CO. |J. H. GAUTIER & CO., 


CORNER 'OF 
Offer for Sale the GREENE AND ESSEX STREETS, 


YOUGHIOGHENY COAL cane awe eS 


MANUFACTURERS OF 








dedi ee pane ater Clay Gas Retorts, 
from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles aontherly ‘ 
of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY (AL for Gas House Tiles, 


GAS PURPOSES. 
The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the Fire Bricks, Etc. Etc. 
Youghiogheny. Ground Clay, Fire Brick an? 
Full particulars can be had by addressing Fire Sand in Barrels 
’ 


PERKINS & JOB, Agents, ‘ALWAYS ON HAND. 
27 South Street, New York, J. H. GAUTIER. 
91 State Street, Boston. 398-ly C. E. GREGORY. 
EE seme smeammasonodven aio 31 pores agit et ae i ie 














FOR SALE, 
CHAS. H. MEYER & 00, PRINGFIE] | I) 
CAS MAC 


227 Chestnut Street, Philadelphia, Pa, | 90QQ Tons 


IMPORTERS OF 


LAVA TIPS AND SCOTCH Tips, CANNEL CHIPS. Ze rs 


ALL ORDERS DELIVERED FREE TO NEW YORK. Address H. E. HOY, 
$59-1y 34 New Street, N. Y. 
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PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 






Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


a@ Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 



















M‘NEALS & ARCHER, MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 


ADAM WEBER, 
(Successor to MAURER & WEBER.) 
|PROPRIETOR, 
Office and Works, 15th Street, Avenue (C. 
Manufactures of 


FIRE BRICK AND TILES, 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. 


&@™ Articles of every description made to order at short 
notice, ps 

























Flanege-Pipes 


CAST. IRON PIPES 


FOR WATER AND GAS. 














NEW YORK 


FIRE BRICK AND CLAY =; Lees = 
Retort W orks.!R. D. WOOD & CO.. 


ee ee ae MANUPAOEUREES OF 
(Branch works at Kreischervilie, Staten Island.) , ~~ , : ‘ : ~~ 
. 8B. KREISCHER & son, |(F AST IRON PIPE 
OFFICE, ee oon 
“2, 58 Goerck Street, cor. Delancy, N. ¥ FOR GAS AND :WA TER 


GAS RETORTS, TILES & FIRE BRICK Lamp Posts, Valves, Etc. 


Of all shapes and sizes. 








































FIRE MORTAR CLAY AND SAND Mathew’s Pat. Anti-Freezing Hydrants, 
Articles of every description made to order at th 400 Cl vestnut Street. 
shortest notice. 
B. KREISCHER & SON, R. SMITH & co 
meth ot H, e *9 
Gloucester Iron Works, COLUMBUS, oUIO, 
OFFICE—NO. 5 NORTH SEVENTH STREET, wemcningrintes teed 
ee CAST IRON GAS & WATER PIPE 
DAVID S BROWN, Pres’t. JAMES P. MICHELLON. Stec’y j 


BENJAMIN CHEW, Treas. WILLIAM SEXTON Sup'’t. 
BRANCH CASTINGS, LAMP POSTS, Etc. 
(Pipe from three inch and upwards cast vertically in 12 feet 


CAST IRON GAS AND WATER PIPE,| ‘exe 
HEAVY AND LIGHT CASTINGS OF ALL KINDS. 


Fi H dr DAILY CAPACITY 125 TONS. 
ire y ants, &~ Our Works conneet direct with eleven railroads center- 


G 4 se H OLDERS. ing in this city, giving us unequalled facilities for shipping 


to all points, at the lowest rates of freight, 405-ly 


Cast Iron Heating and Steam Pipe. Stop Valves. waier.or Gas. 
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SMITH & SAYRE MANUFACTURING COMPANY. 


The 


Mackenzie Patent Gas Exhauster 


And Patent Compensator. 





necessity of water-Jo ints, is 
G G. PORTER, President. 
Orrick % LIBERTY STREET, New York. 


; will increase the production and illuminating power of the gas, 


SAYRE, “Treasurer. 


JAMES M. 


Address 


MACKENZIk PATENT BLOWER, PA'TENT CUPOLA AND SMELTING FURNACE. 


The Blower is a Force Blast machine, durably built, and can be driven with one-third the power required to drive the ordinary fan 


The Cupolas are manufactured in sizes to melt from 1 to 20 tons per hour, will save one quarter of the time required by the old style Cupola 


We are also sole proprietors and manufacturers of the 
and 33 per cent fuel. 


They are made to pass from 4,000 to 150,000 cubic feet of gas per hour 
and add very much to the durability of the retorts, either clay or iron. The Compensator obviates entureiy the 


compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 


CHARLES W. ISBELL, Secretary, 


oust 





. DEAN. "te ; H. N. SMITH,Treas.{ 
Hy F. DEWEY, v. Pies OFFICE OF {Gnas F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 
Wren and Barker Patents, 


are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience ina large number of Gas 
Works employing them, will not fail to convince the intelli- 

igent o- | caamataal of the great advantages derived 


from their 
aes tional quality, of high illuminating power is 
x by pavers of these vorks by these processes, at a cost of 
from 40 per cent. to 60 roe a ae at a vat we hme 
ting can be made by an er me 

¢. aed ly, and at small outlet o: 

s in manufacturing apparatus, 
double thet their wet earn ary changes 6 fl amuch better light to 


oo reduced 
os lly selon tafe = Companies paing, ys 
osenen ading, Penn cago and else- 
where, and ST cocslaliy ts the bo th Mutual Gas-Light Company of 
Mich., whose orks, more more pearls conform in all de- 
tails 


original plans of the inventors, 
other Companies. 
Chae tee et cnaenee, ete., address to office as above. 


CHARLES F, DEAN, Seeretary! 











1842 DEILY&FOWLER 1876. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


(MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAS1 
OR WROUGHT IRON GUIDE FRAMES. 


We are D nos ay to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Gondensers, ” Scrubbers. Purifiers, 
Drips, Bends, Tees, and all other Iron "Work connected witb 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders. We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
— = the following places, where we have built Holders, 
since 





Lancaster, Pa, Barnesville, O. 
Williamsport, Pa. Franklin, Ind 
Bristol, Pa. Jacksonville, Ill. (2) 
Catasaqua, Pa. Joliet, Ll. 
Kittanning, Pa. Lawrence, Kansas, 
Hazelton, Pa, Jefferson City, N.O, La, 
Freeport. Pa. Algiers, N. O., La. 
Huntingdon, Pa. Kalamazoo, Mich. 
Pittston, Pa. Buffalo, N. 7. 
Betn'etem §), Pr Ogdensburg, N. Y. 
Suaron, Pa. Waverly, 

Canton, Pa, Little Falls, N. Y.} 
Annapolis, Md. Penn Yann, N. Y. 
Parkersburg, ret Va. Watkins, N. Y. 
Lynchburg, Gloucester, N. J. 
Youngstown, 6: Salem, N. J. 
Steubenville, 0." Mount Holly, N. J. 
Zanesville, 0. Plainfield, N. J. 
Mansfield, O. Englewood, N. J.; 
Marion, O. Dover, Del. 
Belleaire, O, Pittsfield, Masa. 
Athens, 0. Meridea 





T. F. ROWLAND, 


| 
‘Continental Works, 


GREENPOINT, BROOKLYN, N. Y. 


‘ ENGINEER AND MANUFACTURER OF 








G AS-HOLDERS 


OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 
and Specifications prepared, and Proposals given .4%*: 

for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories, 


_ JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily, 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 


For Retort and other houses. Retorts and all castings re- 
quired for setting them injthe latest and most improvea 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retorts trom pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying ce pacity. 


Wrought Iron Lime Sieves 


for Purifiers, Station Meters of all sizes. 


GAS HOLDERS, 


TELESCOPIC AND SINGLE, 


With cast iron guide and suspension frames, GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER or GAS, Street Main con 
nections, such as BRANCHES, BENDS, Drips, SLEEVES, etc, 


STOP VALVES, from 3 to 30 inches, for both Water and 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and abou 
226-tf 


Gas Works. 


JESSE Ww. STARR. JESSE W. STARR, JR. 


TYRCONNELL GAS COAL., 
MINED IN TAYLOS COUNTY, WHST vé. 
Company’s Office, 52 8. Gay St., Baltimore. 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PoInT—Baltimore, Md, 








This coal yields 10,000 cubic feet of Gas, with an tluminat- 
ng power of over 16 candles, Forty bushels of very superier 
Coke, with little scarcely any clinker. Od-ly 


MITCHELL, VANCE & CO., 


Manufacturers of 


CHANDELIERS 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


ine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c, 


Salesroom, 597 BROADWAY, 
Rear Entrance 140 Mercer Street,) 








NEW YORE. 


Special designs furnished for Gas Fixtures for Churches 





Public Halls. en, &c. 


Sere 


athe. \ ig Tileald i <3 22 
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CINCINNATI GAS WORKS. ERECTED 1871-72-73.—WM FARMER, Ene. 


wit 


111 BROADWAY, 


‘Raaleea 


Winn ac 


SS APU WAPATO OT 


a 


E> 
menor erwin IO 


_ 


LLIA M 


TRINITY BUILDING, Room 


a 











LACLEDE GAS WORKS, ERECTED .872.—WM. FARMER, ENG. 


FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


95, 








CT ua a a 


SIP TIA 






New York. 





WILLIAM FARMER may be consulted upon al] matters connected with the construction of GAS WORKS, or any other description of baildings. WI1!LD 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


Grn. CHA8. Roome, President Manhattan Gas-Light Company, N. Y. | 

A. W. BENson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. | 
7 W. W. ScarnonouGnH, President Cincirnati Gas-Light Compan:’, Cincinnati, Ohio. 

8. L. Husrrp, President Laclede Gas-Light Company, 


Professor RB. SruLtiMwan, New !laven, Conn. 





PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 


Blowers for Forges, Foundries, &c. 


Pumps for Water, &c., &c. 





a 


REFERENCES: 





St. Louis, Mo. | 


Prof. HENRY WURTz, 1! 





To Gas Companies. 


CHEESMAN’S 


CONICALLY AND DIAMOND SLOTTED 
SOLID WOOD TRAYS. 


P+renTeD OcroseEr 21, 1862 anp June 10, 1873. 








The above Trays are made from half inch to one anda 
quarter inch thick with a strong centre piece, bars bevelled 
on top. Aiso the Diamond Bar Tray cen be used either 
side up smoothest and most durable Traysin use. They 
are now used by more than three hundred Gas Companies 
in the United States and other places. 

JOHN L. CHEESMAN, 
151 and 153 Avenue C, New York. 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 





ROOM 90. 





111 BROADWAY 


“THE LOWE ‘GAS PROCESS 


SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 


P, 0. Box 1110, NEW YORK. 
A'N D 
430 Watnut Strert, PHILADELPHIA. = 


THE ATTENTION OF 


MANUFACTURERS OF COAL GAS 


is called toa new Process for Making Gas from the Hydro- 
carbons distilled from Bituminous Coal at 9 low temperature 
and Water Gas, insuring a five-foid increase, and the great- 
est possible economy and convenience in manufacture. 

For particulars see paper on Coal Gas, as published in this 
Journal Maich 2nd, 1876, or inquire of 


Dr. M. W. KIDDER, 


47 India Street, Boston. 


400 


401-12t 


FOR SALE, 


PURIFYING APPARATUS, CONSISTING OF A SIX 
inch Condenser of 24 columns, 20 feet high, with By- 
Pass; four Set Washers, 12 inch diameter by 9 feet high, 
with By-Pass; four round Purifiers 6 feet diameter by 3 feet 
deep; seven tiers of Trays (cast iron), Covers and Counter 
Balances, and one 6-inch Dry Centre Valve and Connections. 
The above Apparatus is in first rate order, and will be sold 

cheap. For particulars address 

THOS. F. KENDRICK, Sec. 


402-4t Nashville Gas-Light Co. 


GEORGE H. MORRISON, 

Importing Tailor 

No. 23 East Fifteenth Street, 
(Bet,[Sth Av’e andjUnion Square. ' 


9T-lv 


GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohie 
FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Me, 
C, VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 

JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal. 

2 Hudson Terrace, Hoboken, N. J. 








Keep the Journal for Reference 


HUTCHINSON’S PATENT 


| Strap File and Binder 

















ADVANTAGES OF THE STRAP FILE. 
lst. It is simple, strong, and easily used. 
2nd. Preserves papers without punching holes. 
3rd. Will always lie flat open. 
4th. Allows any paper on file to be taken eff, with 
out disturbing the others. 


We will furnish to our subscribers this important article 
for preserving in a convenient form, the numbers of the Jour- 
nal as it is issued, at the very low price of $1.25. Se 
either by Express or Mail, as directed, 

By Mail the postage will be 20 cents, which will be ada 
to the[price of the Binder. Send orders to 


A. M. CALLENDER & CO., 
42 Pine Street, Room 18 New Xonk. 
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employed. 


of the observer. 


San Francisco, Cal. (3); 
apolls Gas Company. 


results : 


St. Mandé; Ternes; 


about thirty others. 


Armint*‘éres ; 
St. Denis; Ohateau Thierry; Douai; 
saiiles; Orleans ; Courriéres : Geneva ; Vevey ; Batavia; Frankfort-on-the -Main, and 


Sole Agency for the United States. 


T BOS 


Pelouze & Audouin Condenser. 


PATENT MAY 26, 1874. 


With SMEDBERG’S COMBINED BYE-PASS, REVERS 
FLOW, and DIFFERENTIAL GAUGE, 


PATENT JULY 21, 1874. 


This apparatus is based upon the recent discovery by Messrs. Perouze & Aupovin 
of the principle of Condensation by impact, or percussion. 

All gas-makers are aware how difficult it is to separate all the Coal Tar and Water 
from Crude Coal Gas by mere cooling ; and how frequently these liquids are swept on 
to the purifiers, even where scrubbers or washers of large size and considerable cost are 


The PreLouze & Aupourin ConDENSER completely arrests these by-products, increas- 
ing the quantity of Coal Tar available for fuel or sale, reducing the tendency of the pu- 
rifying material to cake on the trays, and yielding a gas-liquor of remarkable strength. 
Hence, all the processes of purification are facilitated, while its simultaneous arrest of 
heavy percentages of Naphthaline reduces the risk of stoppages to a minimum. 

The subordinate patent of July 21, 1874, combines a Bypass with the Condenser, 
and thus saves to the purchaser the cost and slow action of three valves, together with 
the space occupied by these valves and the necessary connections. 

The Differential Gauge is so constructed that there is no oscillation of its water- 
columns ; while it indicates inlet pressure, outer pressure, or back-pressure, at the will 


Ir 18 POSITIVELY GUARANTEED THAT EVERY CONDENSER SHALL BE OF PERFECT ME- 
OHANICAL GONSTRUCTION, AND SHALL DISCHARGE ITS FUNCTIONS SATISFAOTOBILY. 

The Condensers are now used or ordered by the following American Gas Works : 
Louisville, Ky. (2); 
La. (1); Salt Lake City, Utah (2); Philadelphia, Pa. (1); Newark, Ohio (1); Indian- 


Oakland, Cal. (1); New Orleans, 


The following European Gas Works are also using the Condenser with satisfactory 


Reims; Bome; Litge ; Schaffhouse ; Ivry; 
Florence; Berne ; Loelé ; Belleville ; Ver- 


The Paris Gas Company, sending out a daily December maximum of about twenty- 
five millions cubic feet, has adopted this Condenser at each of its ten stations, 


JAMES R. SMEDBERG, Consulting Engineer, 


San Francisco Gas-Light Company. 


HENRY CARTWRIGHT, C, E., 2107 Green Street, Philadelphia, Pa, 

















CAS PURIFICATION. 


St. John and Cartwright’s 
NEW IRON COMPOSITION 


as purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely. Sur- 
passes -— ro and ECONOMY all known materials, Saves 


leogeiyia FIRST COST, SPACE, LABOR, SUPERINTEND 
E, and all current poe ag may Pgs eerity easily sulphu 


rous mona. Now operating bates tone. kes out all the am 

een in the following Gas Works: Harem!‘ 
New York + Port Morris; Hunter’s Point; East 
New York ons and Cambridge, Mass. ; Lewis 


ton, Maine; St, Albans, ; Pawtucket, R. I.; Meriden, Ct., 
and being introduced in UE other places, 
Cost 70 cents per bushel. @ bushel for each square foot 
of. po 8 poem sufficient. Rights to — ood life of Patents, for 
of gas. in thousands; Tr 25,000 4 under 
Lay under 100,000, $500 $960 ad additional for each addi- 


Lead day. 
and instructions, apply to 
ST. JOHN & CARTWRIGHT. 
@ist Street and Avenue A, New York Gas Works. 
er Immediate arrangements are urged, as the demand for 
the composition ts increasing so rapidly that delays 
in ew may occur. 


tie 
Fo 





@E0, STACEY. HENRY RANSHAW WM. STACEY, 


GEO. STACEY & CoO., 
MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 
Gast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 


—_—_— 


Foundry on MILL STREET ; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET C in 


cinnati, Ohio. 


REFERENCE. 
Cincinnati Gas- - Co. Baton Reve, la, Gas Co, 
Indianopolis Gas Saginaw, nee tn Gas = 
oe me O., Gas! nt Co. Oshkosh, Wis., Gas 
vington, Ky., mc Co. Peoria, ii, Gas Co. 
mane nC, 
ay inde Gus co, hampa , Ils. oon ae 


ville, Th, 


Remtiuinane | |Rect Gate 


EVENS & HOWARD. 


MANUFACTURERS OF A SUPERIOR QUALITY OF 


Fire-Brick, Clay 
Gas Tile, 





“ow” “vio 
e414 punoly 
oul ‘odig ulwig 


916 operated STREET, &. LOUIS, MO. 








CAMPBELL, BRICK & cO., 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Office 112 Leonard Street, N. Y. 


Rosert OaMPBELL. 
Ritzy A. Bartok. 
W. W. Campseu. 


Brooklyn Clay Retort 


AND 


FIRE-BRICK WORKS, 


VAN DYKE STREET, BROOKLYN, N. Y- 





EDWARD D, WHITE, Surviving Partner of the late firm 








Bunictieamecarce___ | Denrerefy tat 
at oe Oe. 
RT, nn. Gas Co. | Denver Cy, ¢ others. 


J.K BRICK & CO, 402-ly 











Gas Engineers, 
AND PARTIES ENGAGED IN THE BUILDING OF 


GAS WORKS, 


who desire information regarding PETROLEUM GAS, eithe 
for use pure or for.enriching, are requested to address. 


ing particulars. 
J. D, PATTON, 
Treverton, Northumberland Ce: Pa, 


KIDD’S 
Gas Consumers’ Guide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Also the = method 
of obtaining from Gas the largest amount Of its light. 

It will be to the atvemege of Gas Companies to supply 
their Consumers with one of these Guides, a3 & meang of pre 
regard to tier egiseratlon Thode meters. Fo tale by 

er on of the’ 
. M, CALLENDER @& ce. 
42 Pine Street, New Xorm, Room 18, 


363-unl 
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1849. HARRIS, GRIFFIN & CO., 1876. 


12th and Brown Streets, Philadelphia, Penna. 
and 49 DEY STREET, NEW YORK CITY. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, .METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN- 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 


Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 
We hereby caution all parties against making, vending, or using any Gas Exuaust Governor that will be an encroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 
anteeing satisfaction 


‘) ANDREW HARRIS. - JOHN J. GRIFFIN. 


‘NOW READY AND ‘FOR SALE, amesicamen to - 

FODELL’S Patent Anti-Freezing |—NEW_YORK=SHOVEL'IWORKS. 

System of Bookkeeping LAMP POST. SHOVELS, SCOOPS'& SPADES. 
FOR GAS COMPANIES. THE BEST, 

Price $5, Which should be sent either in Check, P. O. Order, CHEAPEST AND SHOVELS AND SCOOPS A SPECIALTY 


"plank Booka. with printed headings and forms on this sys- MOST DURABLE F or Gas -Lig ht Companies . 
POST EVER OF- 


tem, will be supplied to Gas Companies, by applying to W. P, 
FERED TO THE 














FODELL, Philadelphia, or 
‘A. M. CALLENDER & C., 
Office GaS-LIGHT JOURNAL, 42 Pine St., N.Y. 








PUBLIO. 
MSNAB & HARLIN MAN’FG CO. “ 
MANUFACTURERS OF | WoosTER, OHIO 
Jan. 2%, 1871. 
J. W. GRAHAM, DEAN’S PATENT 


Dear Sir: Y f 
the 14th inst at hand COKE SCREENING SCOOPS. 


In reply I would say Frames are 12 by 18 inch, seven bars, best Malleable Iron. 
that we have tested the They can be mad to screen any size desired. 

six anti-freezing Lamp A. SEE & SON, 
Posts purchased from 404-1y .1358 Broadway, N. ¥. 
you, and find them to 
be all as you represent- ‘ 
ed. Whilst nearly a He | SPAY EC rv Ay I 
dozen of our sixty-five r 
Posts were frozen down 
last month and first of 


was ‘aifected by” the BUTLER’S PATENT 


heavy frost. What can 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 
Plumbers Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 











TOOLS ec Coke and Coal 
56 JOHN STREET, N. Y. meat liek ~<a SCREENING SHOVELS 


Address the Patentee 
&2~ Illustrated Catalogue and Price sent on application, J. W. GRAHAM, MADE FROM BEST MAL- 


on. 250-9 Chillicothe, Ohio. LEABLE IRON AND STEEL. 


- HERRING & FLOYD, LUDLOW veneny: Sie tae OR D 
Oregon Iron Foundry| Valve Manf’g Co., 


38, 740, 742 and 744 Greenwich S8t,, N. Y OFFICE AND WORKS 


MANUFACTURERS OF 
ALE KINDS OF CASTINGS 938 to 954 River Street and 67 to 83 Vail Ave 
TROY, NEW YORK. 











Perfect in their operation. is very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer to all the principal gas 
Companies in the country, who ac- 
knowledge them as the “ne plus ultra 





AND of Coke Screening Shovels, 
= KS, Ordersaddressed only to 
APPARATUS FOR GAS-worKs. | BRASS AND IRON SLIDE VALVES. macarmeiy to 
(Double and Single Gate 3 inch to 36 inch—outside and Sole Agents, 
er Sn be _ a each. inside screws, Indicator etc.) for Gas, Water and Steam— 740 Greenwich St., N. ¥. 
WASHERS : MULTITUBLAR AND HYDRAULIC MAIN DIP REGULATORS. ee 
AIR CONDENSERS : CONDEN- ALSO no rights or privileges to any other 
SERS; SCRUBBERS, parties. 


FIRE HYDRANTS. 





and . and 
EX HAUSTERS 
cor salinuing taitaats Geom eeeanare, Prof. Henry Wurtz, 
oo “7 -—_ 5 CHES : P 
© sizes and description. 
ins Sg Chemist and Ceologist. 
ATENT 
< Offers his professional services, in the fleld and the labora- 
MA ; | 
LLEABLE RETORT {LID. a 5 tory, in the investigation, by the most recent and advanced 
SABBATON’S PATENT P 2 sc.entific methods, of all questions of Water supply of towns 
FURNACE DOOR AND FRAME. % 3) dwellings, factories, steam-boilers, etc. Chemical Analyses 
> gaa! f River; Lake, Spring ana Well-Waters, made by the rmcst 
SELLER’S CEMENT es pe 
for stepping leaks in Retorts. | = . 
GAS GOVERNORS a Prof. W. makes a specialty of Gas UHEMISTRy, and the 
veryth cennected with " lated G : ks ; q Analysis of Gas, Gas and other Coals, and Potable Water 
iow price, and in comaiene r= why enmey reNtones 2 a Has special laboratories and unequalled facilities for thes 
nal low — SRR easae th Garp ene purposes. Formerly Chemical Examiner in the U.'8 Pate®t 











SILAS C. HERRING. JAMES B. LO Office, and pe-ullarly competen', 
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SAMUEL DOWN, President. 


WM. H. HOPPER, Vice-Pres’t. 


AMERICAN METE 


MANUFACTURERS OF 


WM. N. MILSTED, Sec. and Treas. 


COMPANY, 
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Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Ete. 

8@™ Sole Agents for W. Suce’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 

A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. 


87 Water Street, Cincinnati. 
20 South Canal Street, Chicago. 
511 Olive Street, St. Louis. 


American Meter Compauy, 


512 West Twenty-sceond Street, New York. 
Arch and Twenty-second Street, Philadelphia. 
548 Washington Street, Boston. 





== 











Successors to Harris & Brother. 


ESTABLISIAED 1348. 


SS 


HARRIS, HELME & McILHENNY.,. 








PRAGTIOAL GAS WETTER WANVUPAGLURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also turnish all other Articles 


appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of ali 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. 


WILLIAM HELME. 








JOHN McILHENNY. 








No. 1012, 1014 and 1016 Filbert Street, 
Philadelphia, Penn’a. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 


gisters, Press 


ernors, Exhauster Governors, Photometers of all descriptions. 


ure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s;Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
Letheby’s Sulphur and Ammonia Test Apparatus complete—also 


Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 

SOLE MANUFACTURERS of the ORIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 
Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. 


[335 ly] 


HOWARD KIRK, Special Partner. 











CENTENNIAL DRAWINGS. 


Prospective or Geometrical Drawings 
of Buildings and Apparatus, suitable for Exhibition Pur- 
poses. Finest work. Address 

F. H. MULLER. 
126 East 52nd Street, N. Y. 





GARDNER BROTHERS, 


Clay Gas Retorts, 
Retort Settings, 


Fire Bricks, Etc. 


Works, Lockport, Westmoreland Co., Pa.) 
Office, 964 Fourth Avenue, 
PITTSBURGH, PA. 


J. R, SCOTT, 
en’l Agent for New England, 
Washington St., Bostem., 





MURRAY & BAKER, 
Practical Builders, 


And Contractors for the Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS, 


ea" WorES aT THE RalLway DEpors, 
FORT WAYNE, INDIANA. 


We manufacture Bench Castings, Washers, “The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slates 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

As Mr. Murray is a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 


The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings. 

We would respectfully inviie Western men to call and see 
our patterns and works here, MURRAY & BAKER, 

” Fort Wayne, Indiara. 














B. 8S, BENSON. | 


MANUFACTURER OF 





Cast Iron Pipes and Fittings, 


Cas and Water Mains. 


All sizes from 8 to 30 inch cast vertically in 123 feet lengths 
LOffice & xactory 52 East MonuMept Xt., 
BALTIMORE, MD. 


C. CEFRORER, 


Manufacturer of 
GAS BURNERS, 
GAS HEATING AND COOKING APPARATUS. 
“FITTERS’ PROVING APPARATUS. ETC.. 








No. 248 North Eighth Street, Philadelphia, 





T. C. HOPPER, Gen’l Sup’t 
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MORRIS, TASKER & CO., Limited. 
PASCAL [RON WORKS, PHIL’A. 
DELAWARE IRON CO., NEWCASTLE, DEL, 
OFFICE, NO. 209 SOUTH THIRD STREET, PHILADELPHIA. 


Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse, 36 Oliver Street, Boston, Mass, 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE, 209 SOUTH THIRD STREET, PHILADELPHIA. 


Manufacturers and Builders of Gas Works, of all Descriptions, of the latest improved Plans. 


WROUGHT IRON ROOF FRAMES,.— For Slate, or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. 
Iron Doors and Frames, Wrought Iron Pivot Blinds, Windows and all kinds of Castings and Smith Work 
for Buildings. 


BENCH CASTINGS. — Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest 
Plan. Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons and Stokers’ 
Tools. 


EXHAUSTERS.—Exhausters and Compensators, By-Passes to pass from 4,000 to 150,000 cubic feet of Gas per 
hour, with Engines, Governors, Pressure and Vacuum Gauges. 
SCRUBBERS.—\Ningle or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
WASHERS.— Cataract and Single and Multitubular Spray Washers. 
CONDENSERS.— Single and Multitubular Air and Water Condensers. 
PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or 
Oxide of Lron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 
CARRIAGES,.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS.—Square and Round Meters of any capacity. 
GAS HOLDERS.—Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames. 
GAS GOVERNORS.— Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also 
Dry Governors with Flexible Diaphragms for Underground Pipes. 
STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. 
These Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and 
Drips of all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building, and Gas Holder 
Tanks. Lamp Posts and Lanterns. 
Sole agents and manufacturers of Morton and*Holman’s,and Munzinger’s Patent Self-Sealing Retort Lids. 
On umenaaaaes of Wrought Iron Welded Tubes, Plain, Galvanized and Rubber Coated, for Gas, Steam, and 
ater. 
Lap-welded Charcoal Iron Boiler Tubes. 
Oil Well Casing and Tubing. Gas and Steam Fittings. Improved Sugar Machinery. 


P. Munzinger’s Patent Ash Lime Trays. 




















Pittsburg Gas Company, Pa. New Orleans Gas Company, La. Augusta as-Light Company, Ga. 

Peoples Gas Company, Baltimore. Salem Gas-Light Company, Mass. Huntsville Gas Company, Ga. 

Lowell Gas-Light Company, Mass. New Britain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. 

Lynn Gas-Light Company, Mass. Rahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 

Albany Gas-Light Company, N. Y. Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Ma 

Schenectady Gas-Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. 

Utica Gas-Light Company, N. Y. Erie Gas Company, Pa. ~ Easton Gas Company, Pa. 

Jersey City Gas Company, N. J. Columbus Gas-Light Company, Ohio, Uniontown Gas-Light Company, Pa. 

St. Paul Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. Coatesville Gas-Light Company, Pa. 

Cumberland Gas-Light Company, Md. Santa Cruz Gas Company, Cal. Houston, Gas Company, Texas. 

Hartford City Gas-Light Company, Oonn. Lawrence Gas-Light Company, Kans» Wilkesbarre Gas Company, La. 

Richmor2 Gas Company, Va. Salem Gas Company, N. J. Middletown Gas Company, New Yor& 

McKeesport Gas Company, Pa. Indiana Gas-Light “rT Pa. Washington Gas-Light Compeng, E> 

Middletown Gas Company, Pa. Peoria Gas Company, Ill. Princeton Gas-Light Company, N. J. 
) Gast Newark Gas-Light Company Nie@ Monixiair Gas Company, N. J. Newsik Gas Company, Ohio. 

pton Gas Company, N. ( Williamsport Gas Company, Pa. > Pontiac Gas-Light Company, Mich. 


Gas Company, Wouster Gas Light Company, Cum. ‘ And numerous other Companies, 





